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(57)Abstract: 

PROBLEM TO BE SOLVED: To output power to a 
drive shaft at high efficiency by outputting the sum of 
the prescribed power and the power to be normally 
outputted to the drive shaft from a second prime 
mover when the command to stop the fuel supply to 
the prime mover is given. 

SOLUTION: A power output device 110 performs the 
torque conversion of the power to be outputted from 
an engine 150, and outputs it to a ring gear shaft. The 
power output device regulates the power to be 
outputted from the engine 150, the electric energy to 
be regenerated or consumed by a motor MG1 , and 
the electric energy to be consumed or regenerated by 
a motor MG2. The excessive electric energy is found 
to discharge a battery 194, or the insufficient electric energy is supplemented by the power 
stored in the battery 194. When the fuel supply to the engine 150 is stopped, the power is 
outputted from the ring gear shaft from the motor MG2 using the power stored in the 
battery 194 at the prescribed timing. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power output unit which outputs power to a 
driving shaft, and its control approach in detail about a power output unit and its control approach. 
[0002] 

[Description of the Prior Art] Conventionally, the thing which comes to combine the torque 
converter using a fluid and a change gear as a power output unit which carries out torque conversion 
of the power outputted from a prime mover, and is outputted to a driving shaft was used. The torque 
converter in this equipment transmits power between both shafts through a flow of the fluid which 
has been arranged and was enclosed between the revolving shafts combined with the output shaft 
and change gear of a prime mover. In such a torque converter, in order to transmit power by flow of 
a fluid, slipping arises among both shafts and the energy loss according to this slipping occurs. 
Correctly, this energy loss is expressed with a product with the torque then delivered the rotational 
frequency difference of both shafts to the output shaft of power, and is consumed as heat. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, by the car which carries such a power output 
unit as a source of power, when large power was required like [ when slipping between both shafts 
becomes large (for example, when running the time of start and ascent inclination at a low speed) ], 
there was a problem that the energy loss in a torque converter became large, and became what has 
low energy efficiency. Moreover, since the transmission efficiency of the power in a torque 
converter does not become 100% even if it is at the stationary transit time, for example compared 
with the transmission of manual system, the fuel consumption cannot but become low. 
[0004] The power output unit of this invention solves an above-mentioned problem, and sets to one 
of the purposes to offer the equipment which outputs the power outputted from a prime mover to a 
driving shaft efficient. 

[0005] In addition, the applicant did energy conversion to desired power with two motors not using 
the torque converter using a fluid by having had a prime mover, the planetary gear as a 3 shaft type 
power I/O means, two motors, and dc-batteries, and having used as planetary gear power stored in 
the power outputted from a prime mover, or a dc -battery in view of the above-mentioned problem, 
and has proposed what outputs this to a driving shaft (the Provisional-Publication-No. No. 30223 
[ 50 to ] official report). Moreover, in a power output unit equipped with such a prime mover and 
planetary gear, two motors, and dc-batteries, since desired power is stabilized and outputted to a 
driving shaft, based on these rotational frequencies, what carries out drive control of the two motors 
has been proposed so that the rotational frequency of the sun gear of planetary gear, or a ring wheel 
and three shafts of a planetary carrier may turn into a desired rotational frequency (Japanese Patent 
Application No. No. 2741 12 [ eight to ]). 

[0006] However, to these proposals, the processing at the time of the fuel cut to the prime mover 
which can be performed when the power outputted from a prime mover is small is not indicated. 
Since the direct output of a part of power outputted from a prime mover is carried out to a driving 
shaft through planetary gear, if the fuel for a prime mover is cut, the rotational frequency of the 
output shaft of a prime mover will also change with sudden change of the power outputted from a 
prime mover. Change of the rotational frequency of such an output shaft is reflected also in the 
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revolving shaft of two motors through planetary gear. Feedback control is carried out so that change 
of such an engine speed may be negated, but since the change of the power outputted from a prime 
mover to control of this motor of two motors is earlier, a torque shock will produce them in a driving 
shaft. In addition to this, as for the torque shock produced in a driving shaft, a having [ the feedback 
control of two motors / in the case of PI control ]-integral term **** thing is also considered. 
[0007] Then, the power output unit and its control approach of this invention set to make energy 
efficiency higher to one of the purposes by performing the fuel cut to a prime mover. Moreover, the 
power output unit and its control approach of this invention set to one of the purposes to reduce the 
torque shock which may be produced in a driving shaft at the time of the fuel cut to a prime mover. 
[0008] 

[The means for solving a technical problem, and its operation and effectiveness] The power output 
unit and its control approach of this invention took the following means, in order to attain a part of 
above-mentioned purpose [ at least ]. 

[0009] The prime mover by which the power output unit of this invention has an output shaft, and 
the 1st motor which have a revolving shaft, and output and input power to this revolving shaft, When 
it has three shafts respectively combined with the 2nd motor which outputs and inputs power to a 
driving shaft, and said driving shaft, said output shaft and said revolving shaft and power is outputted 
and inputted among these three shafts to any 2 shafts, A 3 shaft type power I/O means to output and 
input the power which becomes settled based on the this power outputted and inputted to one 
residual shaft, It has a target power setting means to set up the target power outputted to said driving 
shaft, and the drive control means which carries out drive control of said prime mover, said 1st 
motor, and said 2nd motor so that said this set-up target power may be outputted to said driving 
shaft. It is the power output unit which outputs power to said driving shaft. Said drive control means 
A target rotational frequency setting means to set up the target rotational frequency of said output 
shaft based on said target power, When the stop order of the motor control means which carries out 
drive control of said the 1st motor and said 2nd motor so that said output shaft may rotate at the set- 
up this target rotational frequency, and the fuel for said prime mover is made, Irrespective of drive 
control of said 2nd motor by said motor control means, to predetermined timing Let it be a summary 
to have the fuel halt tense means which carries out drive control of this 2nd motor so that the power 
of the sum of predetermined power and the power calculated as power which should be outputted 
from said 2nd motor by said motor control means may be outputted. 

[0010] The power output unit of this this invention outputs and inputs the power which becomes 
settled based on the power with which a 3 shaft type power I/O means to have three shafts 
respectively combined with the driving shaft to which I/O of power is carried out by the 2nd motor, 
the output shaft of a prime mover, and the revolving shaft to which I/O of power is carried out by the 
1 st motor was outputted and inputted when power was outputted and inputted among these three 
shafts to any 2 shafts to one residual shaft. A drive control means carries out drive control of a prime 
mover, the 1st motor, and the 2nd motor so that the target power outputted to the driving shaft set up 
by the target power setting means may be outputted to a driving shaft. The motor control means with 
which a drive control means is equipped carries out drive control of the 1st motor and 2nd motor so 
that the output shaft of a prime mover may rotate at the target rotational frequency set up based on 
target power by the target rotational frequency setting means. A fuel halt tense means is 
predetermined timing irrespective of drive control of the 2nd motor by the motor control means, 
when the stop order of the fuel for a prime mover is made. Drive control of the 2nd motor is carried 
out so that the power of the sum of predetermined power and the power calculated as power which 
should be outputted from the 2nd motor by the motor control means may be outputted. 
[001 1] According to the power output unit of such this invention, since the power of the sum of 
predetermined power and the power which should usually be outputted is outputted to a driving shaft 
from the 2nd motor to predetermined timing when the stop order of the fuel for a prime mover is 
made, the torque shock at the time of the fuel cut to a prime mover can be made small. 
Predetermined timing is timing which a torque shock produces here, and predetermined power is the 
power of the direction which negates a torque shock. 

[0012] In the power output unit of this this invention, said drive control means shall be equipped 
with a timing setting means to set up said predetermined timing based on the rotational frequency of 
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said output shaft, or said drive control means shall be equipped with a predetermined power setting 
means to set up said predetermined power based on the rotational frequency of said output shaft. If it 
carries out like this, according to the rotational frequency of the output shaft of a prime mover, a 
torque shock can be negated with more exact power to more exact timing. 

[0013] In the power output unit of this invention, when it replaces with said fuel halt tense means 
and the stop order of the fuel for said prime mover is made, it shall have the means which carries out 
drive control of this 1st motor so that the torque of the abbreviation value 0 may be outputted to 
predetermined timing irrespective of drive control of said 1st motor by said motor control means. In 
this mode, since the revolving shaft combined with one of three shafts of 3 shaft type power output 
means is made free, it can extract to the revolving shaft which made free the torque shock at the time 
of the fuel cut to a prime mover, and the torque shock to a driving shaft can be reduced. Said drive 
control means shall be equipped with a timing setting means to set up said predetermined timing 
based on the rotational frequency of said output shaft, in this mode. If it carries out like this, 
according to the rotational frequency of a prime mover, a revolving shaft can be made free to more 
exact timing, and a torque shock can be reduced to more exact timing. 

[0014] Moreover, in the power output unit of this invention, when it replaces with said fuel halt tense 
means and the stop order of the fuel for said prime mover is made, it shall have the prime-mover 
control means which carries out the operation control of this prime mover so that the power 
outputted from said prime mover may become small gradually. According to this mode, since the 
method of change of the power outputted from a prime mover to control by the motor becomes late, 
it can prevent that a torque shock arises in a driving shaft. 

[0015] The prime mover by which the control approach of the power output unit of this invention 
has an output shaft, and the 1st motor which have a revolving shaft, and output and input power to 
this revolving shaft, When it has three shafts respectively combined with the 2nd motor which 
outputs and inputs power to a driving shaft, and said driving shaft, said output shaft and said 
revolving shaft and power is outputted and inputted among these three shafts to any 2 shafts, It is the 
control approach of a power output unit equipped with a 3 shaft type power I/O means to output and 
input the power which becomes settled based on the this power outputted and inputted to one 
residual shaft, (a) Set up the target power outputted to said driving shaft, and the target rotational 
frequency of said output shaft is set up based on the (b) this set-up target power, (c) While carrying 
out drive control of said the 1st motor and said 2nd motor so that said output shaft may rotate at the 
set-up this target rotational frequency (d) when the stop order of the fuel for said prime mover is 
made, to predetermined timing irrespective of drive control of said 2nd motor by the step (c) Let it 
be a summary to carry out drive control of this 2nd motor so that the power of the sum of 
predetermined power and the power calculated as power which should be outputted from said 2nd 
motor by the step (c) may be outputted. 

[0016] According to the power output unit of this invention, since the power of the sum of 
predetermined power and the power which should usually be outputted is outputted to a driving shaft 
from the 2nd motor to predetermined timing when the stop order of the fuel for a prime mover is 
made, the torque shock at the time of the fuel cut to a prime mover can be made small. 
Predetermined timing is timing which a torque shock produces here, and predetermined power is the 
power of the direction which negates a torque shock. 

[0017] By the control approach of the power output unit of this invention, when it replaces with said 
step (d) and the stop order of the fuel for said prime mover is made, it shall have the step which 
carries out drive control of said 1st motor so that the torque of the abbreviation value 0 may be 
outputted to predetermined timing irrespective of drive control of said 1st motor by the step (c). If it 
carries out like this, since the revolving shaft combined with one of three shafts of 3 shaft type power 
output means will be made free, it can extract to the revolving shaft which made free the torque 
shock at the time of the fuel cut to a prime mover, and the torque shock to a driving shaft can be 
reduced. 

[0018] Moreover, by the control approach of the power output unit of this invention, when it replaces 
with said step (d) and the stop order of the fuel for said prime mover is made, it shall have the step 
which carries out the operation control of this prime mover so that the power outputted from said 
prime mover may become small gradually. If it carries out like this, since the method of change of 
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the power outputted from a prime mover to control by the motor will become late, it can prevent that 

a torque shock arises in a driving shaft. 

[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on an example. It is the block diagram showing the outline configuration of the car with which 
the block diagram in which drawing 1 shows the outline configuration of the power output unit 110 
as one example of this invention, and drawing 2 incorporated the partial enlarged drawing of the 
power output unit 1 10 of an example, and drawing 3 incorporated the power output unit 1 10 of an 
example. It explains from the configuration of the whole car using drawing 3 first on account of 
explanation. 

[0020] This car is equipped with the engine 150 which outputs power by using a gasoline as a fuel as 
shown in drawing 3 . This engine 150 inhales the gaseous mixture of the air inhaled through the 
throttle valve 166 from the inhalation-of-air system, and the gasoline injected from the fuel injection 
valve 151 to a combustion chamber 152, and changes into rotation of a crankshaft 156 movement of 
the piston 154 depressed by explosion of this gaseous mixture. Here, the closing motion drive of the 
throttle valve 166 is carried out by the actuator 168. An ignition plug 162 forms a spark with the high 
voltage drawn through the distributor 160 from the ignitor 158, and gaseous mixture is lit by the 
spark and carries out explosion combustion of it by it. 

[0021] Operation of this engine 150 is controlled by the electronic control unit (hereafter referred to 
as EFIECU) 170. The various sensors in which the operational status of an engine 150 is shown are 
connected to EFIECU170. For example, it is the rotational frequency sensor 176, the angle-of- 
rotation sensor 178, etc. which are prepared for the coolant temperature sensor 174 and distributor 
160 which detect the water temperature of the throttle-valve position sensor 167 which detects the 
opening (position) of a throttle valve 166, the inlet-pipe negative pressure sensor 172 which detects 
the load of an engine 150, and an engine 150, and detect the rotational frequency and angle of 
rotation of a crankshaft 156. In addition, although the starting switch 179 which detects the condition 
ST of an ignition key was connected to EFIECU 170 in addition to this, illustration of other sensors, a 
switch, etc. was omitted. 

[0022] The crankshaft 156 of an engine 150 is mechanically combined with the power transfer gear 
111 which sets a revolving shaft as a driving shaft 112 through planetary gear 120, the motor MG 1, 
and Motor MG 2 which are mentioned later, and gear association of this power transfer gear 1 1 1 is 
carried out at the differential gear 114. Therefore, finally the power outputted from the power output 
unit 1 10 is transmitted to the driving wheel 1 16,1 18 on either side. It connects with the control unit 
1 80 electrically, and drive control of a motor MG 1 and the motor MG 2 is carried out by this control 
unit 180. Although the configuration of a control unit 180 is explained in full detail later, the interior 
is equipped with Control CPU and accelerator pedal position sensor 164a prepared in the shift 
position sensor 184 formed in the shift lever 182 or the accelerator pedal 164, brake-pedal position 
sensor 165a prepared in the brake pedal 165 are connected. Moreover, the control unit 180 is 
exchanging various information by EFIECU170 and the communication link which were mentioned 
above. About control including the exchange of such information, it mentions later. 
[0023] As shown in drawing 1 , the power output unit 1 10 of an example consists of control units 
180 which carry out drive control of the motor MG 2 combined with the ring wheel 122 of the motor 
MG 1 greatly combined with the sun gear 121 of planetary gear 120 and planetary gear 120 with 
which the planetary carrier 124 was mechanically combined with the crankshaft 156 of an engine 
150 and an engine 150, and planetary gear 120, and the motors MG1 and MG2. 
[0024] Drawing 2 explains the configuration of planetary gear 120 and motors MG1 and MG2. The 
sun gear 121 combined with the sun gear shaft 125 in the air with which planetary gear 120 
penetrated the shaft center to the crankshaft 156, The ring wheel 122 combined with the crankshaft 
156 and the ring wheel shaft 126 of the same axle, Two or more planetary pinion gears 123 which 
revolve around the sun while it is arranged between a sun gear 121 and a ring wheel 122 and the 
periphery of a sun gear 121 is rotated, It consists of planetary carriers 124 which are combined with 
the edge of a crankshaft 156 and support the revolving shaft of each planetary pinion gear 123 to 
revolve. In these planetary gear 120, the sun gear shaft 125 combined with the sun gear 121, the ring 
wheel 122, and the planetary carrier 124, respectively, the ring wheel shaft 126, and three shafts of a 
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crankshaft 156 are used as the I/O shaft of power, and if the power outputted and inputted among 
three shafts to any 2 shafts is determined, the power outputted and inputted by one residual shaft will 
become settled based on the power outputted and inputted biaxial [ which was determined ]. In 
addition, the detail about I/O of the power to three shafts of these planetary gear 120 is mentioned 
later. 

[0025] The power fetch gear 128 for the ejection of power is combined with the ring wheel 122. This 
power fetch gear 128 is connected to the power transfer gear 1 1 1 by the chain belt 129, and transfer 
of power is made between the power fetch gear 128 and the power transfer gear 111. 
[0026] A motor MG 1 is constituted as a synchronous motor generator, and is equipped with Rota 

132 which has two or more permanent magnets 135 in a peripheral face, and the stator 133 around 
which the three phase coil 134 which forms rotating magnetic field was wound. Rota 132 is 
combined with the sun gear shaft 125 combined with the sun gear 121 of planetary gear 120. A stator 

133 carries out the laminating of the sheet metal of a non-oriented magnetic steel sheet, is formed, 
and is being fixed to the case 119. This motor MG 1 operates as a motor which carries out the 
rotation drive of Rota 132 by the interaction of the field by the permanent magnet 135, and the field 
formed with the three phase coil 134, and operates as a generator which makes the both ends of the 
three phase coil 134 produce electromotive force by the interaction of the field by the permanent 
magnet 135, and rotation of Rota 132. In addition, the resolver 139 which detects the angle-of- 
rotation thetas is formed in the sun gear shaft 125. 

[0027] A motor MG 2 is constituted as a synchronous motor generator like a motor MG 1, and is 
equipped with Rota 142 which has two or more permanent magnets 145 in a peripheral face, and the 
stator 143 around which the three phase coil 144 which forms rotating magnetic field was wound. 
Rota 142 is combined with the ring wheel shaft 126 combined with the ring wheel 122 of planetary 
gear 120, and the stator 143 is being fixed to the case 119. The stator 143 of a motor MG 2 also 
carries out the laminating of the sheet metal of a non-oriented magnetic steel sheet, and is formed. It 
operates as a motor or a generator like [ this motor MG 2 ] a motor MG 1 . In addition, the resolver 
149 which detects the angle-of-rotation thetar is formed in the ring wheel shaft 126. 
[0028] Next, the control unit 180 which carries out drive control of the motors MG1 and MG2 is 
explained. As shown in drawing 1 , the control unit 180 consists of dc-batteries 194 which are the 
control CPU 190 and the rechargeable battery which control the 1st drive circuit 191 which drives a 
motor MG 1, the 2nd drive circuit 192 which drives a motor MG 2, and both the drive circuit 
191,192. Control CPU 190 is one chip microprocessor, and equips the interior with RAM 190a for 
work pieces, ROM 190b which memorized the processing program, input/output port (not shown) 
and EFIECU170, and the serial communication port (not shown) that performs a communication 
link. In this control CPU 190, angle-of-rotation thetas of the sun gear shaft 125 from a resolver 139, 
The accelerator pedal position AP from angle-of-rotation thetar of the ring wheel shaft 126 from a 
resolver 149, and accelerator pedal position sensor 164a (the amount of treading in of an accelerator 
pedal) The brake-pedal position BP from brake-pedal position sensor 165a (the amount of treading in 
of a brake pedal), The shift position SP from the shift position sensor 184 The remaining capacity of 
the current values Iul and Iv2 from two current detectors 195,196 prepared in the 1st drive circuit 
191, the current values Iu2 and Iv2 from two current detectors 197,198 prepared in the 2nd drive 
circuit 192, and a dc-battery 194 The remaining capacity BRM from the remaining capacity detector 
199 to detect etc. is inputted through input port. In addition, what the remaining capacity detector 
199 measures the specific gravity of the electrolytic solution of a dc-battery 194 or the weight of the 
whole dc-battery 194, and detects remaining capacity, the thing which calculates the current value 
and time amount of charge and discharge, and detects remaining capacity, the thing which detects 
remaining capacity by making between the terminals of a dc-battery short-circuit momentarily, and 
measuring sink internal resistance for a current are known. 

[0029] Moreover, from control CPU 190, the control signal SW2 which drives six transistors Trl 1 as 
the control signal SW1 which drives six transistors Trl which are the switching elements prepared in 
the 1st drive circuit 191 thru/or Tr6, and a switching element prepared in the 2nd drive circuit 192 
thru/or Trl 6 is outputted. Six transistors Trl in the 1st drive circuit 191 thru/or Tr6 constitute the 
transistor inverter, two pieces are arranged at a time in a pair, respectively so that it may become a 
source and sink side to power-source Rhine LI and L2 of a pair, and each of the three phase coil 
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(UVW) 34 of a motor MG 1 is connected at the node. Power- source Rhine LI and L2 controls 
sequentially the rate of the transistor Trl which makes a pair by control CPU 190 since it connects 
with the plus [ of a dc-battery 194 ], and minus side, respectively thru/or the ON time amount of Tr6 
with a control signal SW1, and if the current which flows in each coil of the three phase coil 134 is 
made into a false sine wave by PWM control, rotating magnetic field will be formed with the three 
phase coil 134. 

[0030] On the other hand, six transistors Trl 1 of the 2nd drive circuit 192 thru/or Trl 6 also 
constitute the transistor inverter, is arranged, respectively, and the node of the transistor which 
makes a pair is connected to each of the three phase coil 144 of a motor MG 2. [ as well as the 1st 
drive circuit 191 ] Therefore, the transistor Trl 1 thru/or the ON time amount of Trl 6 which makes a 
pair by control CPU 190 is sequentially controlled with a control signal SW2, and if the current 
which flows in each coil 144 is made into a false sine wave by PWM control, rotating magnetic field 
will be formed with the three phase coil 144. 

[0031] Actuation of the power output unit 1 10 of the example which explained the configuration 
above is explained. The principle of operation of the power output unit 1 10 of an example, especially 
the principle of torque conversion are as follows. When operating an engine 150 on the operation 
point PI of an engine speed Ne and Torque Te and operating the ring wheel shaft 126 on the 
operation point P2 of an engine speed Nr which is different although it is the same energy as the 
energy Pe outputted from this engine 150, and Torque Tr, the case where carry out torque conversion 
and the power outputted from an engine 150 is made to act on the ring wheel shaft 126 is considered. 
The engine 150 at this time, the rotational frequency of the ring wheel shaft 126, and the relation of 
torque are shown in drawing 4 . 

[0032] According to the place which device study teaches, the relation between the rotational 
frequency in three shafts (the sun gear shaft 125, the ring wheel shaft 126, and planetary carrier 124 
(crankshaft 156)) of planetary gear 120 or torque can be expressed as drawing called the collinear 
Fig. illustrated to drawing 5 and drawing 6 , and can be solved geometrically. In addition, the 
rotational frequency of three shafts and the relation of torque to planetary gear 120 are also 
analyzable in formula by calculating the energy of each shaft etc., even if it does not use an above- 
mentioned collinear Fig. By this example, since explanation is easy, it explains using a collinear Fig. 
[0033] The axis of ordinate in drawing 5 is a rotational frequency shaft of three shafts, and an axis of 
abscissa expresses the ratio of the location of the axis of coordinates of three shafts. That is, when 
the axes of coordinates S and R of the sun gear shaft 125 and the ring wheel shaft 126 are taken to 
both ends, the axis of coordinates C of the planetary carrier 124 is defined as a shaft which divides 
Shaft S and Shaft R interiorly to 1 :rho. rho is the ratio of the number of teeth of a sun gear 121 to the 
number of teeth of a ring wheel 122 here, and it is expressed with a degree type (1). 
[0034] 
[Equation 1] 

[0035] The engine 150 is operated at the rotational frequency Ne, since the case where the ring 
wheel shaft 126 is operated at the rotational frequency Nr is considered, the rotational frequency Ne 
of an engine 150 can be now plotted on the axis of coordinates C of the planetary carrier 124 with 
which the crankshaft 156 of an engine 150 is combined, and a rotational frequency Nr can be plotted 
on the axis of coordinates R of the ring wheel shaft 126. If the straight line which passes along both 
this point is drawn, it can ask for the rotational frequency Ns of the sun gear shaft 125 as a rotational 
frequency expressed on the intersection of this straight line and axis of coordinates S. Hereafter, this 
straight line is called a collinear of operation. In addition, it can ask for a rotational frequency Ns by 
the proportion equation (degree type (2)) using a rotational frequency Ne and a rotational frequency 
Nr. Thus, in planetary gear 120, if it opts for any two rotations among a sun gear 121, a ring wheel 
122, and the planetary carrier 124, it will opt for one residual rotation based on two rotations for 
which it opted. 
[0036] 
[Equation 2] 
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N$= Nr- (Nr - Ne)±±£ (2) 

P 

[0037] Next, the torque Te of an engine 150 is made to act on the drawn collinear of operation 
upwards from drawing Nakashita by making the axis of coordinates C of the planetary carrier 124 
into line of action. Since a collinear of operation can be dealt with as the rigid body at the time of 
making the force as a vector act to torque at this time, the torque Te made to act on an axis of 
coordinates C is separable into the torque Tes on an axis of coordinates S, and the torque Ter on an 
axis of coordinates R with the technique of separation of the force to two parallel different line of 
action. The magnitude of Torque Tes and Ter is expressed by a degree type (3) and (4) at this time. 
[0038] 
[Equation 3] 
Tes=Tex-£- (3) 

Ter=Tex^— (4) 

[0039] What is necessary is just to take balance of the force of a collinear of operation, in order for 
the collinear of operation to be stable in this condition. That is, magnitude is the same as Torque Tes, 
the torque Tml with the opposite sense is made to act, magnitude is the same to resultant force with 
torque and Torque Ter with the opposite sense on an axis of coordinates R in the same magnitude as 
the torque Tr outputted to the ring wheel shaft 126, and the sense makes the opposite torque Tm2 act 
on an axis of coordinates S. This torque Tml can act by the motor MG 1, and torque Tm2 can be 
made to act by the motor MG 2. Since torque is made to act on a rotational direction and the 
rotational reverse sense by the motor MG 1 at this time, a motor MG 1 will operate as a generator 
and revives electrical energy Pml expressed with the product of torque Tml and a rotational 
frequency Ns from the sun gear shaft 125. By the motor MG 2, since the direction of torque is the 
same as the direction of rotational, a motor MG 2 operates as a motor and is outputted to the ring 
wheel shaft 126 by making into power electrical energy Pm2 expressed by the product of torque 
Tm2 and a rotational frequency Nr. 

[0040] Here, if electrical energy Pml and electrical energy Pm2 are made equal, all the power 
consumed by the motor MG 2 can be revived by the motor MG 1, and it can be provided. What is 
necessary is for that just to make equal the thing which outputs all the inputted energy then the 
energy Pe outputted from an engine 150 since it is good, and energy Pr outputted to the ring wheel 
shaft 126. That is, the energy Pe expressed with the product of Torque Te and a rotational frequency 
Ne and energy Pr expressed with the product of Torque Tr and a rotational frequency Nr are made 
equal. If it compares with drawing 4 , torque conversion will be carried out and the power expressed 
with the torque Te outputted from the engine 150 currently operated on the operation point PI and a 
rotational frequency Ne will be outputted to the ring wheel shaft 126 as power expressed with the 
same energy at Torque Tr and a rotational frequency Nr. As mentioned above, the power outputted 
to the ring wheel shaft 126 is transmitted to a driving shaft 1 12 by the power fetch gear 128 and the 
power transfer gear 111, and is transmitted to a driving wheel 1 16,1 18 through a differential gear 
1 14. Therefore, since linear relation is materialized for the power outputted to the ring wheel shaft 
126, and the power transmitted to a driving wheel 1 16,1 18, the power transmitted to a driving wheel 
1 16,1 18 is controllable by controlling the power outputted to the ring wheel shaft 126. 
[0041] Although the engine speed Ns of the sun gear shaft 125 is forward in the collinear Fig. shown 
in drawing 5 , as shown in the collinear Fig. shown in drawing 6 R> 6, it may become negative at the 
engine speed Ne of an engine 150, and the engine speed Nr of the ring wheel shaft 126. At this time, 
by the motor MG 1, since the direction of rotational and the direction where torque acts become the 
same, a motor MG 1 operates as a motor and consumes electrical energy Pml expressed by the 
product of torque Tml and a rotational frequency Ns. On the other hand, by the motor MG 2, since 
the direction of rotational and the direction where torque acts become reverse, a motor MG 2 will 
operate as a generator and will revive electrical energy Pm2 expressed by the product of torque Tm2 
and a rotational frequency Nr from the ring wheel shaft 126. In this case, if electrical energy Pml 
consumed by the motor MG 1 and electrical energy Pm2 revived by the motor MG 2 are made equal, 
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electrical energy Pml consumed by the motor MG 1 can be exactly provided by the motor MG 2. 
[0042] As mentioned above, although the fundamental torque conversion in the power output unit 
1 10 of an example was explained The power outputted from an engine 150 besides the actuation 
which the power output unit 1 10 of an example carries out torque conversion of all the power 
outputted from such an engine 150, and is outputted to the ring wheel shaft 126 (product of Torque 
Te and a rotational frequency Ne), By adjusting electrical energy Pml revived or consumed by the 
motor MG 1, and electrical energy Pm2 consumed or revived by the motor MG 2 It can consider as 
the actuation which finds out excessive electrical energy and discharges a dc-battery 194, or can also 
consider as various actuation, such as actuation with which the electrical energy running short is 
compensated with the power stored in the dc-battery 194. Moreover, it can also consider as the 
actuation which outputs power to the ring wheel shaft 126 from a motor MG 2 using the power 
stored in the dc-battery 194 where the fuel to an engine 150 is cut. 

[0043] In addition, the above principle of operation explained the conversion efficiency of the power 
by planetary gear 120, a motor MG 1, a motor MG 2 and a transistor Trl, or Trl6 as a value 1 
(100%). Since it is less than one value in fact, it is necessary to make energy Pr which makes a 
bigger value a little than the energy Pr which outputs the energy Pe outputted from an engine 150 to 
the ring wheel shaft 126, or is conversely outputted to the ring wheel shaft 126 into a value [ a little ] 
smaller than the energy Pe outputted from an engine 150. For example, what is necessary is just to 
consider as the value computed by multiplying by the inverse number of conversion efficiency by 
the energy Pr outputted to the ring wheel shaft 126 in the energy Pe outputted from an engine 150. 
Moreover, what is necessary is to consider as the value computed from what multiplied the power 
revived by the motor MG 1 in the condition of the collinear Fig. of drawing 5 in the torque Tm2 of a 
motor MG 2 by the effectiveness of both motors, and just to compute the power consumed by the 
motor MG 1 in the condition of the collinear Fig. of drawing 6 from what was broken by 
effectiveness of both motors. In addition, although energy is lost as heat by machine friction etc. in 
planetary gear 120, there are very few the amounts of loss, if it sees from the amount of whole, and 
the effectiveness of the synchronous motor used for motors MG1 and MG2 is very close to a value 1. 
Moreover, very small things, such as GTO, are known also for a transistor Trl thru/or the on 
resistance of Trl 6. Therefore, since it becomes a thing near a value 1, and the following explanation 
is also easy for explanation, the conversion efficiency of power is dealt with as a value 1 (100%), 
unless it shows clearly. 

[0044] Next, the actual condition of the torque control in the power output unit 1 10 of such an 
example is explained based on the torque control routine illustrated to drawing 7 . This routine is 
repeatedly performed for every (every [ for example, ] 100msec) predetermined time, after setting 
directions of initiation of operation of an operator, for example, an ignition switch, to ON. If this 
routine is performed, the control CPU 190 of a control unit 180 will perform first processing which 
reads the rotational frequency Nr of the ring wheel shaft 126 (step SI 00). It can ask for the engine 
speed Nr of the ring wheel shaft 126 from angle-of-rotation thetar detected by the resolver 149. 
[0045] Then, processing which inputs the accelerator pedal position AP detected by accelerator pedal 
position sensor 164a is performed (step SI 02). Since an accelerator pedal 164 is broken in when it 
senses that an operator's output torque is insufficient, the accelerator pedal position AP corresponds 
to the output torque (namely, torque which should be outputted to a driving wheel 1 16,1 18) which 
the operator wants. If the accelerator pedal position AP is read, processing which derives torque 
command value Tr* which is the desired value of the torque which should be outputted to the ring 
wheel shaft 126 based on the read accelerator pedal position AP and the rotational frequency Nr of 
the ring wheel shaft 126 will be performed (step SI 04). The torque which should be outputted to the 
ring wheel shaft 126 is derived without the ability being able to draw the torque which should be 
outputted to a driving wheel 1 16,1 18 here because the ring wheel shaft 126 will result in deriving the 
torque which should be outputted to a driving wheel 1 16,1 18, if the torque which should be 
outputted to the ring wheel shaft 126 is derived, since it is mechanically combined with the driving 
wheel 1 16,1 18 through the power fetch gear 128, the power transfer gear 111, and the differential 
gear 1 14. In addition, in the example, the value of torque command value Tr* shall be derived based 
on the map which memorized beforehand the map in which the relation between the engine speed Nr 
of the ring wheel shaft 126, and the accelerator pedal position AP and torque command value Tr* is 
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shown to ROM 190b, and was memorized to the read accelerator pedal position AP, the engine speed 
Nr of the ring wheel shaft 126, and ROM 190b when the accelerator pedal position AP was read. An 
example of this map is shown in drawing 8 . 

[0046] Next, from drawn torque command value Tr* and the rotational frequency Nr of the ring 
wheel shaft 126, the energy Pr which should be outputted to the ring wheel shaft 126 is searched for 
by count (Pr=Tr*xNr) (step SI 06), and the energy Pr searched for is compared with a threshold Pref 
(step SI 08). Here, a threshold Pref is set as the minimum value of the efficient energy in which an 
output is possible, or a larger value a little than this from an engine 150, and is defined with the 
property of an engine 150. In the example, when an engine 150 was operated by the threshold Pref 
on the point Amin displayed on the explanatory view of drawing 9 mentioned later, the energy 
outputted from an engine 150 was set to it. 

[0047] When the energy Pr which should be outputted to the ring wheel shaft 126 is larger than a 
threshold Pr, while setting a value 0 as the fuel cut flag FFC (step SI 10), a value 0 is set as the 
cancellation torque Tmc (step SI 12). Here, the fuel cut flag FFC is a flag which judges [ which 
supplies the fuel to an engine 150 / or or ] whether a halt is carried out, and is torque set up in order 
that the cancellation torque Tmc may cancel the torque shock which may be produced on the ring 
wheel shaft 126 at the time of the fuel cut to an engine 150. At step SI 12, since the fuel cut to an 
engine 150 is not performed, a value 0 is set to the cancellation torque Tmc. 

[0048] Then, processing which sets up target rotational frequency Ne* of an engine 150 and target 
torque Te* based on the energy Pr which should be outputted to the ring wheel shaft 126 is 
performed (step SI 14). Here, since the energy Pe outputted from an engine 150 is equal to the 
product of the Torque Te and engine speed Ne, the relation with target torque Te* of Energy Pr and 
an engine 150 and target engine-speed Ne* which should be outputted to the ring wheel shaft 126 
becomes Pr=Pe=Ne*xTe*. The combination of target torque Te* of an engine 150 and target 
rotational frequency Ne* which satisfy this relation exists innumerably. So, in an example, an engine 
150 is operated by experiment etc. in the condition that effectiveness is high as much as possible, to 
each energy Pr. And it asks for the operation point from which the operational status of an engine 
150 changes smoothly to change of Energy Pr as a combination of target torque Te* and target 
rotational frequency Ne*. This shall be beforehand memorized as a map to ROM 190b, and the 
combination of target torque Te* and target rotational frequency Ne* corresponding to Energy Pr 
shall be derived from this map. This map is explained further. 

[0049] Drawing 9 is a graph which shows the relation between the operation point of an engine 150, 
and the effectiveness of an engine 150. The curve B in drawing shows the boundary of the field 
which can operate an engine 150. it is like [ the field which can operate an engine 150 ] the curve 
alpha 1 which shows the operation point with the same effectiveness according to the property 
thru/or alpha 6 — etc. — an effectiveness line can be drawn. Moreover, the curve 1 with the fixed 
energy expressed with the product of Torque Te and a rotational frequency Ne, for example, 
curvilinear Cl-C, and C3-C3 can be drawn on the field which can operate an engine 150. In this 
way, if the rotational frequency Ne of an engine 150 is expressed for the effectiveness of each 
operation point as an axis of abscissa along with drawn curvilinear CI -CI of energy regularity 
thru/or C3-C3, it will become like the graph of drawing 10 . 

[0050] But the effectiveness of an engine 150 differs greatly by on which operation point it operates 
with the same energy to output so that it may illustrate. For example, on the fixed curvilinear Cl- 
energy C 1, the effectiveness can be made the highest by operating an engine 150 on the operation 
point Al (torque Te 1, rotational frequency Nel). In curvilinear C2-C2 of output energy regularity, 
and C3-C3, the operation point with such highest effectiveness exists on the curve of each energy 
regularity so that the operation point A2 and A3 may correspond, respectively. The curve A in 
drawing 9 is connected with the line which continues the operation point with which the 
effectiveness of an engine 150 becomes as high as possible to each energy Pr based on these things. 
In the example, target torque Te* of an engine 150 and target engine-speed Ne* were set up using 
what used each operation point on this curve A (Torque Te, engine speed Ne), and relation with 
Energy Pr as the map. 

[0051] Here, Curve A is connected with a continuous curve because the operational status of an 
engine 150 will change suddenly and it cannot shift to target operational status smoothly depending 
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on extent of the change, but knocking may be produced or it may stop, when Energy Pr changes 
ranging over the discontinuous operation point if the operation point of an engine 1 50 is defined with 
a discontinuous curve to change of Energy Pr. Therefore, if Curve A is connected with a continuous 
curve in this way, each operation point on Curve A may not turn into the operation point with the 
highest effectiveness on the curve of energy regularity. In addition, among drawing 9 , the operation 
point Amin with which it is expressed at Torque Temin and an engine speed Nemin is the operation 
point of the threshold energy in which an engine 150 to an output is possible, and when operated on 
this operation point, it is in agreement with the threshold Pref which the value of the energy Pe 
outputted from an engine 150 mentioned above. 

[0052] If target torque Te* of an engine 150 and target engine-speed Ne* are set up, control CPU 
190 will calculate target engine-speed Ns* of the sun gear shaft 125 by replacing with the engine 
speed Ne of an engine 150, and substituting target engine-speed Ne* of an engine 150 for the 
formula (2) mentioned above (step SI 16). And each control of a motor MG 1, a motor MG 2, and an 
engine 150 is performed using target rotational frequency Ne* of the set-up engine 150, target torque 
Te*, target rotational frequency Ns* of the sun gear shaft 125, the fuel cut flag FFC, etc. (step S130 
thru/or SI 34). In the example, on account of illustration, although each control of a motor MG 1, a 
motor MG 2, and an engine 150 was indicated as a separate step, these control is performed to 
coincidence in parallel and synthetically in fact. For example, while control CPU 190 performs 
control of a motor MG 1 and a motor MG 2 in parallel with coincidence using interruption 
processing, EFIECU170 which received directions by communication link is made to also perform 
control of an engine 150 to coincidence. 

[0053] Control (step S130 of drawing 7 ) of a motor MG 1 is made by the control routine of the 
motor MG 1 illustrated to drawing 1 1 . If this routine is performed, the control CPU 190 of a control 
unit 180 will perform first processing which inputs the rotational frequency Ns of the sun gear shaft 
125 (step SI 40). Here, it can ask for the engine speed Ns of the sun gear shaft 125 by angle-of- 
rotation thetas of the sun gear shaft 125 detected by the resolver 139. Next, using the rotational 
frequency Ns and target rotational frequency Ns* of the sun gear shaft 125, torque command value 
Tr*, etc., torque command value Tml* of a motor MG 1 is computed by the degree type (5), and it 
sets up (step SI 42). The 1st term of the right-hand side in a formula (5) is searched for here from 
balance of drawing 5 and the collinear of operation in the collinear Fig. of drawing 6 , the 2nd term 
of the right-hand side is a proportional which negates the deflection to target rotational frequency 
Ns* of a rotational frequency Ns, and the 3rd term of the right-hand side is an integral term which 
abolishes steady-state deviation. Therefore, torque command value Tml* of a motor MG 1 will be 
set up by the steady state equally to Tr*xrho of the 1st term of the right-hand side searched for from 
balance of a collinear of operation (when the deflection from target rotational frequency Ns* of a 
rotational frequency Ns is a value 0). In addition, Kl and K2 in a formula (5) are a proportionality 
constant. 
[0054] 
[Equation 4] 

Tml*4^Tr*xp+K\(Ns*~Ns) + K2j (Ns*-Ns)dt (5) 

[0055] Then, angle-of-rotation thetas of the sun gear shaft 125 is inputted from a resolver 139 (step 
SI 44), and processing which searches for the electrical angle theta 1 of a motor MG 1 from angle-of- 
rotation thetas of the sun gear shaft 125 is performed (step SI 46). In the example, since the 
synchronous motor of four pole pairs is used as a motor MG 1, theta l=4thetas will be calculated. 
And processing which detects the currents Iul and Ivl which are flowing to U phase and V phase of 
the three phase coil 134 of a motor MG 1 with the current detector 195,196 is performed (step S148). 
Although the current is flowing to the three phase of U, V, and W, since the total is zero, it is 
sufficient if the current which flows to two phases is measured. In this way, coordinate 
transformation (three phase -2 phase-number conversion) is performed using the current of the 
obtained three phase (step SI 50). Coordinate transformation is changing into the current value of d 
shaft of the synchronous motor of a permanent-magnet type, and q shaft, and is performed by 
calculating a degree type (6). Coordinate transformation is performed in the synchronous motor of a 
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permanent-magnet type here because it is an amount with the current of d shaft and q shaft essential 
when controlling torque. It is also possible to control from the first with a three phase. 
[0056] 
[Equation 5] 

Ml\ _ r-T- sin(0i- 120) sin 01] pull 

Iql J " [- cos(tfl - 120) cos 01 J [/vlj * " " ' W 

[0057] Next, after changing into a biaxial current value, processing which asks for current command 
value Idl* of each shaft searched for from torque command value Tml* in a motor MG 1, Iql*, the 
currents Idl and Iql that actually flowed on each shaft, and deflection, and calculates the electrical- 
potential-difference command values Vdl and Vql of each shaft is performed (step SI 52). That is, 
the following formulas (7) are calculated first and then a degree type (8) is calculated. Here, Kpl, 
Kp2, Kil, and Ki2 are multipliers respectively. These multipliers are adjusted so that the property of 
the motor to apply may be suited. In addition, the electrical-potential-difference command values 
Vdl and Vql are calculated from the part (the 1st term of the formula (8) right-hand side) 
proportional to deflection **I with current command value I*, and an accumulated part (the 2nd term 
of the right-hand side) of the past of i batch of deflection **L 
[0058] 

[Equation 6] 
Mdl = Id\*-ld\ 

AIql = Iql*-Iq\ (7) 

Vdl * Kpl • Aldl + £ Ail • Aldl 

Vq\ = Kp2-Mq\ + ^Ki2Mq\ (8) 

[0059] Then, coordinate transformation (two phase -3 phase-number conversion) equivalent to the 
inverse transformation of the conversion which performed the electrical-potential-difference 
command value calculated in this way at step SI 50 is performed (step SI 54), and processing which 
asks for the electrical potential differences Vul, Vvl, and Vwl actually impressed to the three phase 
coil 134 is performed. It asks for each electrical potential difference by the degree type (9). 

;0060] 

Equation 7] 

VuU_ ft [" costfl -sin$l ]\Vdl\ 
FvlJ~ \3 [cos(01-12O) -siiK01-12O)JLr*lJ 
Vwl = -Vul-Vv\ (9) 

[0061] Since actual armature-voltage control is made by the transistor Trl of the 1st drive circuit 191 
thru/or the on-off time amount of Tr6, it carries out PWM control of each transistor Trl thru/or the 
ON time amount of Tr6 so that it may become each electrical-potential-difference command value 
calculated by the formula (9) (step SI 56). 

[0062] If the sense of the torque [ in / for the sign of torque command value Tml * of a motor MG 1 / 
the collinear Fig. of drawing 5 or drawing 6 ] Tml is made forward here Even if torque command 
value Tml * of the same forward value is set up, when the sense on which torque command value 
Tml* acts like the condition of the collinear Fig. of drawing 5 differs from the sense of rotation of 
the sun gear shaft 125, regenerative control is made, and power running control is made like the 
condition of the collinear Fig. of drawing 6 at the time of the same direction. However, since power 
running control of a motor MG 1 and regenerative control control the transistor Trl of the 1st drive 
circuit 191 thru/or Tr6 so that forward torque acts on the sun gear shaft 125 by the permanent magnet 
135 attached in the peripheral face of Rota 132, and the rotating magnetic field produced according 
to the current which flows in the three phase coil 134 if torque command value Tml* is forward, 
they turn into the same switching control. That is, if the sign of torque command value Tml* is the 
same, even if control of a motor MG 1 is regenerative control and it is power running control, it will 
become the same switching control. Therefore, all of the regenerative control and power running 
control by the control routine of the motor MG 1 of drawing 1 1 can be performed. Moreover, since 
the direction of change of angle-of-rotation thetas of the sun gear shaft 125 read at step SI 44 only 
becomes reverse when torque command value Tml* is negative, the control routine of the motor 
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MG 1 of drawing 1 1 can also perform control at this time. 

[0063] Next, control processing (step SI 32 of drawing 7 ) of a motor MG 2 is explained based on the 
control routine of the motor MG 2 illustrated to drawing 12 . If this routine is performed, first, the 
control CPU 190 of a control unit 180 will read the rotational frequency Ns of the sun gear shaft 125 
(step SI 60), and will calculate the angular acceleration domegas which is the rate of change of the 
rotational speed of the sun gear shaft 125 by the degree type (10) based on the read rotational 
frequency Ns (step SI 62). Here, "last Ns" is the engine speed Ns of the sun gear shaft 125 inputted at 
step SI 60 when this routine was started last time, and **t is starting spacing time amount **t of this 
routine. "2pi" of the molecule of the right-hand side of a formula (10) is based on angular-velocity 
omegas of the sun gear shaft 125 and a rotational frequency Ns having the relation of omegas=2 
pixNs [rad/sec]. In addition, since a value 0 is inputted last time into Ns by the initialization routine 
which is performed before this routine is performed and which is not illustrated when it begins after 
the ignition switch was set to ON, and this routine is started, this value 0 is used. 
[0064] 
[Equation 8] 

<tos<-_S (10) 

At 

[0065] In this way, if it asks for the angular acceleration domegas of the sun gear shaft 125, torque 
command value Tm2* of a motor MG 2 will be set up by the degree type (1 1) using this angular 
acceleration domegas (step SI 64). Here, "Ime" in the 2nd term of the right-hand side of a formula 
(1 1) is the moment of inertia of the motor MG 1 seen from the motor MG 1 of the system of inertia 
which consists of a motor MG 1 mechanically combined through planetary gear 120, and an engine 
150, and an engine 150. Therefore, what multiplied the moment of inertia Ime seen from this motor 
MG 1 by the angular acceleration domegas of Rota 132 of a motor MG 1 serves as torque 
(henceforth inertia torque) which acts on the sun gear shaft 125 according to a system of inertia, and 
the molecule of the 2nd term of the right-hand side of a formula (11) serves as resultant force of the 
torque which acts on the sun gear shaft 125. Therefore, as for the 2nd term which broke this by gear 
ratio rho, this torque acts on the ring wheel shaft 126 through planetary gear 120. In addition, since 
inertia torque acts on the reverse sense to the direction of change of movement by law of inertia, 
when it considers the time of changing the operation point of an engine 150 into the operation point 
with a big rotational frequency Ne, inertia torque will have a negative sign in the formula of Torque 
Ter which will act in the direction which controls the rise of a rotational frequency Ne, and acts on 
the ring wheel shaft 126. From the first, when changing the operation point of an engine 150 into the 
operation point with a small rotational frequency Ne, inertia torque acts in the direction which 
controls reduction of a rotational frequency Ne. Moreover, when an engine 150 is in a steady 
operation condition, since the angular acceleration domegas of the sun gear shaft 125 serves as a 
value 0, inertia torque also serves as a value 0. The cancellation torque Tmc of the 3rd term of the 
right-hand side of a formula (1 1) is torque set up in order to cancel the torque shock which may be 
produced on the ring wheel shaft 126 at the time of the fuel cut to an engine 150, as mentioned 



[0067] In this way, if torque command value Tm2* of a motor MG 2 is set up, angle-of-rotation 
thetar of the ring wheel shaft 126 detected by the resolver 149 will be read (step SI 66), and the 
electrical angle theta 2 of a motor MG 2 will be computed based on read angle-of-rotation thetar 
(step SI 68). In the example, like [ a motor MG 2 ] a motor MG 1, since the synchronous motor of 
four pole pairs was used, the electrical angle theta 2 is computed by theta2=4thetar. And step SI 48 in 
the control routine of a motor MG 1 thru/or processing of SI 56 and the same processing are 
performed. Namely, each phase current of a motor MG 2 is detected using the current detector 
197,198 (step SI 70). The operation of coordinate transformation (step SI 72) and the electrical- 
potential-difference command values Vd2 and Vq2 is performed (step SI 74). Furthermore, backseat 
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label conversion (step SI 76) of an electrical-potential-difference command value is performed, the 
transistor Trl 1 of the 2nd drive circuit 192 of a motor MG 2 thru/or the on-off control time amount 
of Trl6 are found, and PWM control is performed (step SI 78). 

[0068] Although power running control of the motor MG 2 is carried out by the sense of torque 
command value Tm2*, and the sense of rotation of the ring wheel shaft 126 here or regenerative 
control is carried out, both power running control and regenerative control can be performed by 
control processing of the motor MG 2 of drawing 12 like a motor MG 1 . In addition, in the example, 
the sign of torque command value Tm2* of a motor MG 2 made forward the sense of the torque Tm2 
at the time of the condition of the collinear Fig. of drawing 5 . 

[0069] Next, control (step SI 34 of drawing 7 ) of an engine 150 is explained. When the fuel cut flag 
FFC is a value 1, an engine 150 serves as control which also stops jump spark ignition by the 
ignition plug 162 in the opening of a throttle valve 166 while suspending the fuel injection from a 
fuel injection valve 151 as it is, and when the fuel cut flag FFC is a value 0, it serves as control 
operated on the operation point with which it is expressed by target rotational frequency Ne* and 
target torque Te*. EFIECU170 fluctuates the opening of the fuel oil consumption from a fuel 
injection valve 151, or a throttle valve 166, and specifically, it adjusts so that the output torque of an 
engine 150 may become target torque Te* and a rotational frequency may become target rotational 
frequency Ne*. In addition, by control of an engine 150, as mentioned above, since the rotational 
frequency Ne of an engine 1 50 is performed by control of the rotational frequency Ns of the sun gear 
shaft 125 by the motor MG 1, target torque Te* serves as control of a throttle valve 166, and Air 
Fuel Ratio Control to an inhalation air content so that may be outputted from an engine 150. 
[0070] By performing such control, with the power output unit 1 10 of an example, torque conversion 
can be carried out and the power expressed with target rotational frequency Ne* and target torque 
Te* which are outputted from the engine 150 operated efficiently can be outputted at the ring wheel 
shaft 126, as a result a driving wheel 1 16,1 18 to desired power, i.e., the power with which it is 
expressed by the rotational frequency Nr and torque command value Tr*. 

[0071] When the accelerator pedal 164 into which it got is released when processing which carries 
out torque conversion of the power outputted from such an engine 150, and is outputted to the ring 
wheel shaft 126 is performed, or the amount of treading in of an accelerator pedal 164 turns into a 
small amount, in the torque control routine of drawing 7 , it is judged at step SI 08 that Energy Pr is 
smaller than a threshold Pref. Thus, when judged, the control CPU 190 of a control unit 180 judges 
whether the fuel cut flag FFC is a value 0 first (step SI 20). A value 0 is set to Counter C, while 
judging it as initiation of a fuel cut and setting a value 1 to the fuel cut flag FFC (step SI 22), when 
the fuel cut flag FFC is a value 0 (step SI 24). On the other hand, Counter C is incremented when the 
fuel cut flag FFC is a value 1 (step SI 26). 

[0072] And the cancellation torque Tmc is set up based on target rotational frequency Ne* of an 
engine 150, and Counter C (step S128). The timing produced at the rotational frequency of the 
engine 150 just before the torque shock which may be produced at the time of a fiiel cut performs a 
fuel cut differs from its magnitude. It is because time amount until a torque shock produces this is 
proportional to the inhalation air content of an engine 150, and is because the magnitude is 
proportional to output change. That is, when the rotational frequency Ne of an engine 150 is large, a 
big torque shock arises to early timing, and when a rotational frequency Ne is small, a small torque 
shock arises to late timing. Therefore, in the example, it memorizes to ROM 190b as a map in quest 
of the relation between the rotational frequency Ne of an engine 150, the elapsed time from the time 
of fuel cut initiation, and the magnitude of torque. While presuming a rotational frequency Ne from 
target rotational frequency Ne* of an engine 150, the elapsed time from the time of a fuel cut is 
found from Counter C. It shall ask for the magnitude of a torque shock using the map memorized to 
these and ROM 190b, and this shall be set up as cancellation torque Tmc. 
[0073] In this way, a setup of the cancellation torque Tmc performs control of the motor MG 1 
mentioned above, a motor MG 2, and an engine 150 (step SI 30 thru/or SI 34). 
[0074] An example of the situation of change of the torque Tr outputted to the torque Te of the 
engine 1 50 at the time of a fuel cut being performed, the torque Tml of a motor MG 1 , the torque 
Tm2 of a motor MG 2, and the ring wheel shaft 126 is shown in drawing 14 . If the accelerator pedal 
164 into which it got is released so that it may illustrate, while a value 1 is set as the fuel cut flag 
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FFC, a value 0 will be set as Counter C and the fuel to an engine 150 will be cut. At this time, the 
torque Te of an engine 150 decreases rapidly behind time a little, and serves as a negative value. At 
this time, an engine 150 will be in the condition of being taken about. The torque Tml of the motor 
MG 1 which it is going to make rotate the sun gear shaft 125 by target rotational frequency Ns*, and 
is controlled since change of the torque Te of an engine 150 appears as change of the rotational 
frequency Ns of the sun gear shaft 125 through planetary gear 120 changes with order. Since change 
of the torque Tml of such a motor MG 1 appears as change of the torque Tm2 of a motor MG 2, the 
torque Tm2 of a motor MG 2 also changes with order. In addition, since torque command value Tr* 
becomes a small value and torque command value Tm2* of a motor MG 2 is calculated by this 
torque command value Tr* by releasing an accelerator pedal 164, the torque Tm2 of a motor MG 2 
changes suddenly immediately after releasing an accelerator pedal 164. Thus, since change of a 
motor MG 1 and a motor MG 2 is slow in order to change with change of the rotational frequency Ns 
of the sun gear shaft 125 to change of the torque Te of an engine 150, if it does not take the 
cancellation torque Tmc into consideration to a setup of torque command value Tm2* of a motor 
MG 2, as a drawing destructive line shows, it will produce a torque shock on the ring wheel shaft 
126. However, in the example, since the torque of Yamagata as shown by drawing 13 is taken into 
consideration to a setup of torque command value Tm2* of a motor MG 2 as cancellation torque 
Tmc to this timing, it becomes torque change of a drawing solid line, and the torque shock which 
may be produced in the ring wheel shaft 126, as a result a driving wheel 1 16,1 18 can be canceled. 
[0075] Since the fuel to an engine 150 is cut when according to the power output unit 1 10 of an 
example explained above it is efficient and the energy Pe outputted from an engine 150 cannot 
operate an engine 150 small, an engine 150 cannot be operated on the bad operation point of 
effectiveness, and the effectiveness of the whole equipment can be raised. And TORUKUSHOKKU 
which outputs the Yamagata torque (cancellation torque Tmc) of the magnitude called for based on a 
rotational frequency Ne to the timing which becomes settled based on the rotational frequency Ne of 
an engine 150 at the time of such a fuel cut from a motor MG 2, and may be produced in the ring 
wheel shaft 126, as a result a driving wheel 1 16,1 18 is cancellable. Therefore, the degree of comfort 
of ****** can be improved. 

[0076] In addition, although a gap of the timing of an actual torque shock and a some may arise or a 
gap of some magnitude may arise in the example since the cancellation torque Tmc is set up on the 
map which ROM 190b was made to memorize beforehand, a torque shock can be reduced even in 
this case, and the degree of comfort of a car can be improved. 

[0077] Next, power output unit 1 1 0B of the 2nd example of this invention is explained. Power output 
unit HOB of the 2nd example is carrying out the same hard configuration as the power output unit 
1 10 of the 1st example. Therefore, the same sign is given to the same configuration as the 
configuration of the power output unit 110 of the 1st example among the configurations of power 
output unit HOB of the 2nd example, and the explanation is omitted. In addition, unless it shows 
clearly, the sign used on the occasion of explanation of the 1st example is used in the semantics same 
as it is. 

[0078] The torque control which the control device 180 of power output unit 1 1 0B of the 2nd 
example performs is performed by performing the torque control routine illustrated to drawing 15 . If 
this routine is performed, the control CPU 190 of a control unit 180 will first perform the same 
processing as processing of step SI 00 of the torque control routine of drawing 7 thru/or step SI 08 
explained in the 1st example. That is, while inputting the engine speed Nr of the ring wheel shaft 
126, the accelerator pedal position AP is inputted (steps S200 and S202), torque command value Tr* 
of the ring wheel shaft 126 is drawn (step S204), the energy Pr which should be outputted to the ring 
wheel shaft 126 is calculated (step S206), and the calculated energy Pr is compared with a threshold 
Pref (step S208). 

[0079] When Energy Pr is beyond the threshold Pref While setting a value 0 as the fuel cut flag FFC 
(step S210) A value 0 is set to Counter C (step S212), target rotational frequency Ne* of an engine 
150 and target torque Te* are set up by the same technique as the 1st example (step S214), and the 
target rotational frequency of the sun gear shaft 125 is calculated using a formula (2) (step S216). 
[0080] On the other hand, when Energy Pr is under the threshold Pref When it judges (step S220) 
and the fuel cut flag FFC is judged to be a value 0, whether the fuel cut flag FFC is a value 0 While 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/3/2005 



JP, 10-248 11 4, A [DETAILED DESCRIPTION] 



Page 15 of 17 



setting a value 1 as the fuel cut flag FFC (step S222), a value 0 is set to Counter C (step S22*), and 
thresholds CI and C2 are derived based on target rotational frequency Ne* of an engine 150 (step 
S225). About these thresholds CI and C2, it mentions later. Counter C is incremented when the fuel 
cut flag FFC is judged to be a value 1 at step S220 (step S226). 

[0081] And each control of a motor MG 1, a motor MG 2, and an engine 150 is performed using 
each set-up value (step S230). Control of a motor MG 2 is performed among these control by the 
same routine as the control routine of the motor MG 2 of drawing 12 when making cancellation 
torque Tmc into a value 0, and control of an engine 150 is the same as the control explained in the 
1st example. Therefore, the explanation about control of a motor MG 2 and control of an engine 150 
is omitted here. 

[0082] Control of a motor MG 1 is performed by the control routine of the motor MG 1 illustrated to 
drawing 16 . Activation of this routine judges whether the control CPU 190 of a control unit 180 has 
Counter C between two thresholds CI and C2 first (step S240). When there is no counter C between 
two thresholds CI and C2 Step S241 which is step SI 40 of the control routine of the motor MG 1 of 
drawing 1111 thru/or the same processing as SI 56 thru/or processing of S256 are performed. When 
Counter C is between two thresholds CI and C2, a value 0 is set as torque command value Tml* of 
a motor MG 1 , and step S244 thru/or processing of S256 are performed. Here, two thresholds CI and 
C2 are set up at step S225 of the torque control routine of drawing 15 , and after they start the cut of 
the fuel to an engine 150, they set up the timing which makes a value 0 torque Tml of a motor MG 
1, and the timing returned to the original control. Thus, let torque Tml of a motor MG 1 be a value 0 
by making a motor MG 1 free for preventing making the sun gear shaft 125 free, releasing the torque 
fluctuation at the time of the fuel cut of an engine 150 on the sun gear shaft 125, and being outputted 
to the ring wheel shaft 126 after carrying out a fuel cut. 

[0083] in addition — an example since [ fluctuation / of an engine 150 / torque / timing / the timing 
which makes this motor MG 1 free, or / which is returned to the original control / an inhalation air 
content ] ~ the rotational frequency Ne of an engine 150 » relation - the price - ******** - it 
considered as things. Namely, the timing which makes a motor MG 1 free If it already passes, the 
engine 150 has been blown, and the rotational frequency of the sun gear shaft 125 will become large, 
will enlarge change of a condition, and control will be made difficult. If too late, since torque 
fluctuation will be outputted to the ring wheel shaft 126, conversely, the timing which considers as 
the timing by which the engine 150 has seldom been blown, and returns a motor MG 1 to the original 
control Relation with the engine speed Ne of an engine 150 is investigated as timing from which the 
engine speed Ns of the sun gear shaft 125 which could blow some [ of an engine 150 ] and became 
large in connection with the riser returns to target engine- speed Ns*. While deriving the value of the 
counter C equivalent to the timing which memorizes to ROM 190b and makes a motor MG 1 free 
using target rotational frequency Ne* and this map by making this into a map as a threshold CI The 
value of the counter C equivalent to the timing which returns a motor MG 1 to the original control is 
derived as a threshold C2. 

[0084] An example of the situation of change of the torque Tr outputted to the torque Te of the 
engine 150 at the time of a fuel cut being performed in the power output unit 110 of the 2nd 
example, the torque Tml of a motor MG 1, the torque Tm2 of a motor MG 2, and the ring wheel 
shaft 126 is shown in drawing 17 . after the accelerator pedal 164 into which the torque Tml of a 
motor MG 1 was broken is released so that it may illustrate, it considers as a value 0 to the timing 
equivalent to the threshold CI drawn from target rotational frequency Ne*, and the original sun gear 
shaft 125 is returned to the value calculated by control rotated at target rotational frequency Ns* to 
the timing equivalent to a threshold C2. In the meantime, although the torque Te of an engine 150 
changes suddenly, since the fluctuation is released by the sun gear shaft 125, it is not outputted to the 
ring wheel shaft 126. In addition, the torque Tm2 of a motor MG 2 changes with torque change of a 
motor MG 1 and the change of torque command value Tr* based on the amount of treading in of an 
accelerator pedal 164. 

[0085] As explained above, when the fuel cut to an engine 150 is performed according to power 
output unit HOB of the 2nd example By making the sun gear shaft 125 free, using as free the motor 
MG 1 between the time amount which becomes settled based on a rotational frequency Ne to the 
timing which becomes settled based on the rotational frequency Ne of an engine 150 The torque 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 11/3/2005 



JP, 10-2481 14, A [DETAILED DESCRIPTION] 



Page 16 of 17 



fluctuation at the time of the fuel cut of an engine 150 can be released on the sun gear shaft 125, and 
it can prevent being outputted to the ring wheel shaft 126. Consequently, the degree of comfort of a 
car is improvable. Since the fuel to an engine 150 is cut when it is efficient and the energy Pe 
outputted from an engine 150 cannot operate an engine 150 small from the first, an engine 150 
cannot be operated on the bad operation point of effectiveness, and the effectiveness of the whole 
equipment can be raised. 

[0086] Next, power output unit 1 10C of the 3rd example of this invention is explained. Power output 
unit 1 10C of the 3rd example is also carrying out the same hard configuration as the power output 
unit 1 10 of the 1st example. Therefore, explanation of power output unit 1 10C of the 3rd example is 
also omitted. In addition, unless it shows clearly, the sign used on the occasion of explanation of the 
1st example is used in the semantics same as it is. 

[0087] The torque control which the control device 180 of power output unit 1 10C of the 3rd 
example performs is performed by performing the torque control routine illustrated to drawing 18 . If 
this routine is performed, the control CPU 190 of a control unit 180 will first perform step SI 00 of 
the torque control routine of drawing 7 explained in the 1st example the same step S3 00 as 
processing of step S108 thru/or processing of S308. 

[0088] When Energy Pr is beyond the threshold Pref at step S308, while setting a value 0 as the fuel 
cut flag FFC (step S3 10), target rotational frequency Ne* of an engine 150 and target torque Te* are 
set up by the same technique as the 1st example (step S3 14), and the target rotational frequency of 
the sun gear shaft 125 is calculated using a formula (2) (step S3 16). 

[0089] On the other hand, when Energy Pr is under the threshold Pref, it judges that a fuel cut is 
performed and the control CPU 190 of a control unit 180 sets first what subtracted reduction torque 
**Te from target torque Te* as new target torque Te* (step S320). Here, reduction torque **Te is 
used in order to make target torque Te* small gradually, and it is defined with the frequency where a 
torque control routine is repeated and performed etc. Then, as compared with a threshold Tref (step 
S322), when smaller than a threshold Tref, a value 1 is set as the fuel cut flag FFC for newly set-up 
target torque Te* (step S). Here, a threshold Tref is set up as a bigger value a little than a value 0 or a 
value 0. 

[0090] And each control of a motor MG 1, a motor MG 2, and an engine 150 is performed using 
each set-up value (step S230). Here, control of a motor MG 1 is performed by the same routine as 
the control routine of the motor MG 1 of drawing 12 explained in the 1st example, and control of a 
motor MG 2 is performed by the same routine as the control routine of the motor MG 2 of drawing 
12 when making cancellation torque Tmc into a value 0. Moreover, control of an engine 150 is also 
the same control as the control explained in the 1 st example. Therefore, the explanation about each 
control of a motor MG 1, a motor MG 2, and an engine 150 is omitted. 

[0091] An example of the situation of change of the torque Tr outputted to the torque Te of the 
engine 150 at the time of a fuel cut being performed in the power output unit 1 10 of the 3rd example, 
the torque Tml of a motor MG 1, the torque Tm2 of a motor MG 2, and the ring wheel shaft 126 is 
shown in drawing 19 . The torque Te of an engine 150 becomes small gradually, and the torque Tm2 
of the torque Tml ** motor MG 2 of a motor MG 1 also changes gradually in connection with this 
so that it may illustrate. And a fuel cut is performed when the torque Te of an engine 150 becomes 
under the threshold Tref. At this time, Torque Te does not produce a torque shock on the ring wheel 
shaft 126, even if a fuel cut is performed, since it is a small value. 

[0092] As explained above, in case the fuel to an engine 150 is cut according to power output unit 
1 10C of the 3rd example, when torque Te of an engine 150 is gradually made small and Torque Te 
becomes a small value, by cutting a fuel, torque fluctuation in a fuel cut can be made into a small 
thing, and it can prevent that a torque shock arises in the ring wheel shaft 126, as a result a driving 
wheel 1 16,1 18. Consequently, the degree of comfort of a car is improvable. Since the fuel to an 
engine 150 is cut when it is efficient and the energy Pe outputted from an engine 150 cannot operate 
an engine 150 small from the first, an engine 150 cannot be operated on the bad operation point of 
effectiveness, and the effectiveness of the whole equipment can be raised. 
[0093] Although the power outputted to the ring wheel shaft 126 was taken out from between a 
motor MG 1 and motors MG 2 through the power fetch gear 128 combined with the ring wheel 122 
in each example mentioned above, as shown in power output unit 1 10D of the modification of 
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drawing 20 , it is good also as what extends and picks out the ring wheel shaft 126 from a case 119. 
Moreover, as shown in power output unit 1 10E of the modification of drawing 21 , you may arrange 
so that it may become the order of planetary gear 120, a motor MG 2, and a motor MG 1 from an 
engine 150 side. In this case, sun gear shaft 125E may not be hollow, and ring wheel shaft 126E 
needs to be taken as a hollow shaft. If it carries out like this, the power outputted to ring wheel shaft 
126E can be taken out from between an engine 150 and motors MG 2. 

[0094] Moreover, although it shall apply to the car of a two-flower drive of FR mold or FF mold in 
each example and its modification, as shown in power output unit 1 1 OF of the modification of 
drawing 22 , it is good also as what is applied to the car of a four-flower drive. With this 
configuration, the motor MG 2 combined with the ring wheel shaft 126 is separated from the ring 
wheel shaft 126, it arranges independently in the rear wheel section of a car, and the driving wheel 
1 17,1 19 of the rear wheel section is driven by this motor MG 2. On the other hand, it is combined 
with a differential gear 114 through the power fetch gear 128 and the power transfer gear 111, and 
the ring wheel shaft 126 drives the driving wheel 1 16,1 18 of the front- wheel section. It is possible to 
perform each example under such a configuration. 

[0095] As mentioned above, although the gestalt of operation of this invention was explained, as for 
this invention, it is needless to say that it can carry out with the gestalt which becomes various within 
limits which are not limited to the gestalt of such operation at all, and do not deviate from the 
summary of this invention. 

[0096] For example, in each example mentioned above, although the gasoline engine was used as an 
engine 150, various kinds of internal combustion, such as a diesel power plant, a turbine engine, and 
a jet engine, or an external combustion engine can also be used. 

[0097] Moreover, although planetary gear 120 were used as a 3 shaft type power I/O means in each 
example, a sun gear and another side of one side are good also as a thing using double pinion 
planetary gear equipped with two or more set Mino planetary 2 1 set of pinion gears which revolve 
around the sun while carrying out gear association with a ring wheel, carrying out gear association 
mutually and rotating the periphery of a sun gear. In addition, if the power which will be outputted 
and inputted by one residual shaft based on this determined power if the power outputted and 
inputted by any 2 shafts among three shafts as a 3 shaft type power I/O means is determined is 
determined, what kind of equipment, gear unit, etc. can also use a differential gear etc. 
[0098] Furthermore, in each example, although PM form (permanent magnet form-ermanent Magnet 
type) synchronous motor was used for the motor MG 1 and the motor MG 2, if the both sides of 
regeneration actuation and a powering movement are possible, VR form (adjustable reluctance form; 
Variable Reluctance type) synchronous motor, a vernier motor, a direct current motor, an induction 
motor, a superconducting motor, a step motor, etc. can also be used. 

[0099] Or in each example, although the transistor inverter was used as 1st and 2nd drive circuits 
191,192, an IGBT (insulated-gate bipolar mode transistor; Insulated Gate Bipolar mode Transistor) 
inverter, a thyristor inverter, an electrical-potential-difference PWM (pulse- width-modulation-ulse 
Width Modulation) inverter, a square wave inverter (an electrical-potential-difference form inverter, 
current form inverter), a resonance inverter, etc. can also be used. 

[0100] Moreover, as a dc-battery 194, although Pb dc-battery, a NiMH dc-battery, Li dc-battery, etc. 
can be used, it can replace with a dc-battery 194 and a capacitor can also be used. 
[0101] Although the above example explained the case where a power output unit was carried in a 
car, this invention is not limited to this and, in addition to this, can also be carried [ means of 
transportation, such as a vessel and an aircraft, and ] in various industrial machines etc. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The prime mover which has an output shaft, and the 1st motor which have a revolving 
shaft, and output and input power to this revolving shaft, When it has three shafts respectively 
combined with the 2nd motor which outputs and inputs power to a driving shaft, and said driving 
shaft, said output shaft and said revolving shaft and power is outputted and inputted among these 
three shafts to any 2 shafts, A 3 shaft type power I/O means to output and input the power which 
becomes settled based on the this power outputted and inputted to one residual shaft, It has a target 
power setting means to set up the target power outputted to said driving shaft, and the drive control 
means which carries out drive control of said prime mover, said 1st motor, and said 2nd motor so 
that said this set-up target power may be outputted to said driving shaft. It is the power output unit 
which outputs power to said driving shaft. Said drive control means A target rotational frequency 
setting means to set up the target rotational frequency of said output shaft based on said target power, 
When the stop order of the motor control means which carries out drive control of said the 1 st motor 
and said 2nd motor so that said output shaft may rotate at the set-up this target rotational frequency, 
and the fuel for said prime mover is made, Irrespective of drive control of said 2nd motor by said 
motor control means, to predetermined timing A power output unit equipped with the fuel halt tense 
means which carries out drive control of this 2nd motor so that the power of the sum of 
predetermined power and the power calculated as power which should be outputted from said 2nd 
motor by said motor control means may be outputted. 

[Claim 2] Said drive control means is a power output unit [ equipped with a timing setting means to 
set up said predetermined timing based on the rotational frequency of said output shaft ] according to 
claim 1. 

[Claim 3] Said drive control means is a power output unit [ equipped with a predetermined power 
setting means to set up said predetermined power based on the rotational frequency of said output 
shaft ] according to claim 1 or 2. 

[Claim 4] A power output unit [ equipped with the means which carries out drive control of this 1st 
motor so that the torque of the abbreviation value 0 may be outputted to predetermined timing 
irrespective of drive control of said 1st motor by said motor control means when it replaces with said 
fuel halt tense means and the stop order of the fuel for said prime mover is made ] according to claim 
1. 

[Claim 5] Said drive control means is a power output unit [ equipped with a timing setting means to 
set up said predetermined timing based on the rotational frequency of said output shaft ] according to 
claim 4. 

[Claim 6] A power output unit [ equipped with the prime-mover control means which carries out the 
operation control of this prime mover so that the power outputted from said prime mover may 
become small gradually, when it replaces with said fuel halt tense means and the stop order of the 
fuel for said prime mover is made ] according to claim 1 . 

[Claim 7] The prime mover which has an output shaft, and the 1st motor which have a revolving 
shaft, and output and input power to this revolving shaft, When it has three shafts respectively 
combined with the 2nd motor which outputs and inputs power to a driving shaft, and said driving 
shaft, said output shaft and said revolving shaft and power is outputted and inputted among these 
three shafts to any 2 shafts, It is the control approach of a power output unit equipped with a 3 shaft 
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type power I/O means to output and input the power which becomes settled based on the this power 
outputted and inputted to one residual shaft, (a) Set up the target power outputted to said driving 
shaft, and the target rotational frequency of said output shaft is set up based on the (b) this set-up 
target power, (c) While carrying out drive control of said the 1st motor and said 2nd motor so that 
said output shaft may rotate at the set-up this target rotational frequency (d) when the stop order of 
the fuel for said prime mover is made, to predetermined timing irrespective of drive control of said 
2nd motor by the step (c) The control approach of the power output unit which carries out drive 
control of this 2nd motor so that the power of the sum of predetermined power and the power 
calculated as power which should be outputted from said 2nd motor by the step (c) may be outputted. 

[Claim 8] The control approach of a power output unit [ equipped with the step which carries out 
drive control of said 1st motor so that the torque of the abbreviation value 0 may be outputted to 
predetermined timing irrespective of drive control of said 1st motor by the step (c) when it replaces 
with said step (d) and the stop order of the fuel for said prime mover is made ] according to claim 7. 
[Claim 9] The control approach of a power output unit [ equipped with the step which carries out the 
operation control of this prime mover so that the power outputted from said prime mover may 
become small gradually, when it replaces with said step (d) and the stop order of the fuel for said 
prime mover is made ] according to claim 7. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the power output unit 110 
as one example of this invention. 

[Drawing 2] It is the partial enlarged drawing of the power output unit 1 10 of an example. 
[Drawin g 3] It is the block diagram which illustrates the configuration of the outline of the car 
incorporating the power output unit 1 10 of an example. 

[Drawing 4] It is a graph for explaining the principle of operation of the power output unit 1 10 of an 
example. 

[Drawing 5] It is the collinear Fig. showing the rotational frequency of three shafts and the relation 
of torque which were combined with the planetary gear 120 in an example. 

[Drawing 6] It is the collinear Fig. showing the rotational frequency of three shafts and the relation 
of torque which were combined with the planetary gear 120 in an example. 

[Drawing 7] It is the flow chart which illustrates the torque control routine performed by the control 
device 180 of an example. 

[Drawing 8] It is the explanatory view which illustrates the relation between the engine speed Nr of 
the ring wheel shaft 126, and the accelerator pedal position AP and torque command value Tr*. 
[Drawing 9] It is the graph which illustrates the operation point of an engine 150, and the relation of 
effectiveness. 

[Drawing 1 0] It is the graph which illustrates the relation between the effectiveness of the operation 
point of the engine 150 in alignment with the curve of energy regularity, and the rotational frequency 
Ne of an engine 150. 

[Drawing 1 1] It is the flow chart which illustrates the control routine of the motor MG 1 performed 
by the control device 180 of an example. 

[Drawing 12] It is the flow chart which illustrates the control routine of the motor MG 2 performed 
by the control device 1 80 of an example. 

[Drawing 13] It is an explanatory view explaining the relation between the rotational frequency Ne 
of an engine 150, and Counter C and the cancellation torque Tmc. 

[Drawing 14] It is an explanatory view explaining the situation of change of the torque Tr outputted 
to the torque Te of the engine 150 at the time of a fuel cut being performed, the torque Tml of a 
motor MG 1 , the torque Tm2 of a motor MG 2, and the ring wheel shaft 126. 

[Drawing 15] It is the flow chart which illustrates the torque control routine performed by the control 
device 180 of the 2nd example. 

[Drawing 16] It is the flow chart which illustrates the control routine of the motor MG 1 performed 
by the control device 180 of the 2nd example. 

[Drawing 17] It is an explanatory view explaining the situation of change of the torque Tr outputted 
to the torque Te of the engine 150 at the time of the fuel cut in the 2nd example being performed, the 
torque Tml of a motor MG 1, the torque Tm2 of a motor MG 2, and the ring wheel shaft 126. 
[Drawing 18] It is the flow chart which illustrates the torque control routine performed by the control 
device 180 of the 3rd example. 

[Drawing 19] It is an explanatory view explaining the situation of change of the torque Tr outputted 
to the torque Te of the engine 150 at the time of the fuel cut in the 3rd example being performed, the 
torque Tml of a motor MG 1, the torque Tm2 of a motor MG 2, and the ring wheel shaft 126. 
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[Drawing 20] It is the block diagram which illustrates the outline configuration of power output unit 
1 10D of a modification. 

[Drawing 21] It is the block diagram which illustrates the outline configuration of power output unit 
1 10E of a modification. 

[Drawing 22] It is the block diagram which illustrates the outline configuration of power output unit 

1 1 OF of a modification. 

[Description of Notations] 

1 1 0 — Power output unit 

1 10B-1 10F - Power output unit 

111— Power transfer gear 

112 - Driving shaft 

1 14 — Differential gear 

1 16.1 18 - Driving wheel 

1 17.1 19 - Driving wheel 
119 -Case 

120 — Planetary gear 

121 — Sun gear 

122 -- Ring wheel 

123 — Planetary pinion gear 

124 — Planetary carrier 

125 — Sun gear shaft 

126 ~ Ring wheel shaft 
128 — Power fetch gear 
129 -Chain belt 

132 -Rota 

133 - Stator 

134 — Three phase coil 

135 — Permanent magnet 
139 - Resolver 

142 - Rota 

143 - Stator 

144 - Coil 

144 — Three phase coil 

145 — Permanent magnet 

149 — Resolver 

150 - Engine 

151 — Fuel injection valve 

152 — Combustion chamber 
154 -Piston 

156 -Crankshaft 
158 -Ignitor 
160 - Distributor 
162 — Ignition plug 

164 — Accelerator pedal 

164a — Accelerator pedal position sensor 

165 — Brake pedal 

165a — Brake-pedal position sensor 

166 - Throttle valve 

167 — Throttle-valve position sensor 

168 — Actuator 
170 - EFIECU 

172 — Inlet-pipe negative pressure sensor 
174 — Coolant temperature sensor 
176 — Rotational frequency sensor 
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178 — Angle-of-rotation sensor 

179 - Starting switch 

180 - Control unit 
182 - Shift lever 

184 — Shift position sensor 
190 Control CPU 
190 a-RAM 

190 b-ROM 

191 — 1st drive circuit 

192 — 2nd drive circuit 
194 - Dc-battery 
195,196 - Current detector 
197,198 - Current detector 

199 — Remaining capacity detector 
LI, L2 « Power- source Rhine 
MG1 - Motor 
MG2 Motor 
Trl-Tr6 ~ Transistor 
Trll-Trl6 - Transistor 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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V> 1 5 0 OS»**UT*iaSlME-b 1 7 2 , 
x>t» I 5 OCDAMtrMUf «AB4s>^ 17 4, 
**hyb"*-$M 6 0K§W£n$^>**>+:* h 1 
5 S<mH&£®Hft&Z&ft?Zmft&* 17 6 10 
&tflHKft(*te>*l 7 8££"C*>*. Vfc, EF ! E 

cui7otci*. co<&. ffl*!*-*^?^ 

[ 0 0 2 2] x>*» 15()«D^>^S^7h 156 
ii. UHW*****';*"*! 2 0**~*MG1. * 
^*MG2£ftl/'CSIMM*l 1 2 &@t£!i&?&girt7<5 

zntd&jnt. mmi>ctto>nm& 1 1 6. 1 1 8 k 

mg2ti& 0 *-^MG l4aJ:0'- : fc-5?M02^. ftJiai 

*ClMW**s. ASKSCC(«SUifliC PU;Mt*&<VC*5 

-b>tM 8 4^7 *-b.'U^20U 1 6 4 ^tSW £>ft*:T 2? 
-fejl^^.'Utfl^a 1 6 4 a. — *^y.'L> 

65avi^mt^, HlliaittBl 8 0 

t*. IMbfcEF i ECU 1 7 0ta«*cj:0. fifO 

[ 0 0 2 3 ] H 1 KSVT «fc 5iC % ^fifflOtt^m^^g 
1 1 0i£, 7^5? < I*, x>S» 1 5 0 . x>«>> 1 5 0 
0>?^>j7!y+? h 1 56K7?**iJ* + U7 1 24 
*H«ttWK:tt&3nfc7^**«J+>i 2 0, **** 
•if f 1 2 0 4^ 1 2 I tctt&snfc*~>MO 
1 . * 'J *V 1 2 0©»J > 1 2 2K$£&<* 40 

n**-*MG2fcJ:C>'*:-$MG 1 , MG2 2KIM4 
fflir&MfMSB 1 8 0*6llMt£4VC<r»6. 
[ o 0 2 4] ^* * y i 2 o 4a *mg 
l. M02<Dm^cco^T. sg2tcj:D3si^f 77 
1 2 Oti, £-7>*i'*? b 1 5 6^M*^ 
^rSilSnfe^O^^^iil 2 5*£tt^3ftfc-F> 
ftl2 U. ^7>^t' + 7 !■ 156 ilHlaCC' 'J > ^ 

4^1* 1 2 6(c^$n?c 'j > 1 2 2 1. 

V 1 2 1 £ 'J > S^V' 1 2 2 60>fe1^gBS$nif 

1 2 1 b * eftt, * wbhd^* * * y so 
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fcTx*>4HM 23<t, V 1 5 

tc$s^^n#^^ $ y t-i*>^ + 1 2 3^[«j$^a^ 

CO7^**U^U0T?it *>*"irl2 1. 
y>^+"-ir 1 2 2fcJ:t>':^*£ y*+ «JT ! 2 4K*- 

n*w»*s 125, >j > f 1 2 

6te£V2v^?l' + '7 h 1 5 6 ©3 ABM? 

^i^n, 3?A(C^fe^Tn^2iB^Aa^^n^fi4A 
3nrc2^A,iH^sn^eij^tc^^^r^^. a 

[ 0 0 2 5 ] l» > 1 2 2 Oct*. S*J77<£H*0 iHl/^ 
(D^/SBXa^'t' 1 2 8JW££3n-CC>£ B C^733ta 
^128(i. ^*->^h 1 2 9^J:0fii/je^^ 
-V 1 1 1 td^ft^n-CfeO . ttABUH+'-V 1 2 8 

G^i^-v-i 1 1 to>mv&-fro><z&&&2n&. 

[ 0 0 2 6] *-^MG 1 ^SStB^lfe^tRi 0T» 
n, 9fBiB(caM®^K$ 1 3 5 & WT ^ D - 
4? 1 3 2 BliBftP^^^HSn^Jt 1 3 4^# 
@5tlfeAr-57 1 3 3i€:<i^^ P-^l3 2ti, 
•7*^^^ 1 2 O^^^-^ 1 2 1 CC^^nft:^ 
>*>gal 2 5im^$n*CC^o ^?*-$13 3lt 

1 1 9CC0TE$n*Cc^ o CO>*-$MG 1 i*, ;X 
;Xfl&5 1 3 5iC^i^piHt@^ ^H34 K£ ^>r^ 
.^^n^iS^i^ia^^J: *J p- * 1 3 2 £0138 
&>TZmbt&£ OTWPl* . >k>\®S 1 3 5 tc<£ 

3 4«>M»ii:ta«A*^t;3H**^WIi i*r*fw 
^. ^fc, 17-^^18 12 5^^ ^cc-lo]^^^9 s^: 
^tii-T^ u y >w,< i 3 9 #ISrW ^coio 
[0 02 7] *-4?M02^, ^-»MG 1 ^RfltCII] 

SI 4 5£WT£P-£ 1 4 2 <t, @63&fF&ft*«r?& 
HtS^^^ 1 4 4»^Isl5nA:^r-^ 1 4 3t^ 

-^122 cctt^snfc y > y^+ai 1 2 6 tc$g^3nr 

feD Xr-3f 1 4 3liir-^ 1 19^it$n"C^ 
*-i5?MG2a>Ar-» 1 4 3 ^ST^iaite«H«BS 

flM«*«Bur«istdn-c^4. c<zH=-*MG2«> 

[ 0 0 2 8] :.ti<:, *- 5? MG I . MG 2 &SgS&S«Jair 
isfJtM^Sl 8 OtCO^t^fi. muc™?*^ 
IC. MSH^S l 8 0 (i. *-^MGl^ttt^l^ 

mni 9 i . ^-*MG2*sge&r*^r2®i6aiEi 

Eg I 9 2 , MlS^ltl^ l 9 l . I 9 2 £$(j®r?'£s<J&lC 
PU l 9 0, _XSife a C*ft<'<?7- | J 19 4^6S.^ 
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ncc^ 0 *OflHICPUl9 0tt, 1 9 w^Jtwpa 

i£yp^^£tatftl,fcROM 1 9 0 b, h 
<@^-r> 4a<fct>'EF I ECU 1 7 OdSlfffctffr^ 

s^rjuiift*- v m*w) &m*.h 0 c<o&mc 

PU 1 9 0 CCv*. UVA>>* 1 3 9*»6<Et7*>* HA 1 2 
5 <C 'UK Aft 9 s, < 1 4 9 d ■• h<0 "J > ^ *>sa 

;UD5Si&£ ) AP, ^ U - *^ JOi'*^' s > -b > 10 
1M 6 5 & tPh<D7U-*'i#J\>#l>i>'9> (^U-* 
^SOWPSiLS) BP* ^^^s>t>tl84 
lPh<Dl'~? Y#Z>ts* >S P, & 1 GHEttlBlSft 1 9 IK 
Sfctf *>nfc 2 oaSjfttfttttt 1 9 5. 1 96 *>64tfsgfc 
HI u 1 . ! v 2, ^2<2SESMelSS 1 9 2 *>nfc 
2 oCBfifcttM 19 7. 198 *>64H5Mft I u2, 

i v 2, 1 9 *<Qm&m&&m?&9%gmk& 

Sl 9 9*>>fcCC«&&fiBi*l&<t^ *?J*~-h£fK/"C 

Aftsn-ci'*. vfc, ««atftffl« i 9 9 «i. 

U 1 9 4 CD^P5?ig^bmS fcti'V ? f L'1 9 4 GQ£<*4> 20 

[ 0 0 2 9]$ tCs WWC P U 1 9 0 * 1 OSg 

©h<?>i>X*T r 1 tti'OT r 6 fcro?6lW4H- 
swii, mzvMSbmti 9 2icmie>Mcx4?* 
>?m*t UC<£6<ifl>b?:>i'A*T r I lat'lsT 30 

r i 6*BArr *MM*sw2£*siiift3n-c<r>& # 

m&ffiJHgl&l 9 1^626f@<Dh7>^*£T r IV 

o. *nen. -m©^7^>li. L2tc*torv 

■e^me.e. *-^MGl(D5f@3^'t <UVW) 3 
4<E.S***>M£#<?m:^<2>. «R5^>L1. L2t*, 

y i 9 4cc»7 "^A^ji^^^^iitc, <en-en# 

ft ^ SW 1 CC J: D JW0M9J U H*|n ^'H3 4C^ 

[ 0 0 3 0 ] ftli#, M2<£lBttlI}S& 1 9 2(06(81® r ? 
T r 1 lfrlU/Tr 1 6 6. h ? >f > 

m-mami,***, -en-en, ^ 1 oasitBK 1 9 

*-*MG2<PEtia=W«H 4 4<D#*K#2f£ 

<*nd'& 0 0^-7 r. wi&cpu i 90Ki:07tf& so 
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Ur h?>*>**T r 1 lfct'OTr 1 6CO*>S*f§1& 
MtfflH- S V 2 K J: •} JRHMH 1/ % &3^H4 4Kjt 

£ . H*l 2 -V >H 4 4 td J: 0 , BOKffaWEjRd tl6. 

[o 031] uhm&*wmutcmm<D^fi&-h&& 
i i oowws. etch^^sisicra^TflWi^ 

IstfW > h P 1 'C'SsU/. CC9X>t>> 1 5 0^6ffi^7 
3 n * x * .'1/ =F P e t ei-CC 'J- 4 .'l ^'C A 
SSftNr. M^Tr©ie*^>hP2i:"^m 
^ 1 2 6 «3KT&iMr. i>i»15()^ 
hm/j£inZ>eh/j& h L» > ^ 1 2 6 

5 0 i 'J > *r=F-HB I 2 6 ©l3S»4<5«fcDf K ,'U^CC-B9« 

[ 0 0 3 2] * »J * ■ +- 1 2 0 © 31b * yia 

12&. 'Jvy^lsl 2 6fcJ:0*:/'7*$»J** , JT 
124 (i?7>^:^7H56) ) ^4$W&lil$iife^> 
MU*<Dra«fci. at#^C'^*iC6tCJ:n^. S5 

4 2 'J*ir 1 2 OtCfeW^ 3iaQtsie&^ r 

[ 0 0 3 3] B&(C^^^etWt3HCDIS«IKM t C«> 
0. «liJ*3«®l£«»t>ttiS<D^h«:^t>To T^t) 
fe. lf>*"+tt I25i'»> ^*"-HA 1 2 6 <D^Sga 
S. RftSeiCi-jfct*. -7'^^3f 'J+t'J7 1 24 

-ftbhtlh. CCX\ 0&. 2 2<o&mc 

i 2 lwiMKoit'c^D, i i > r 

[ 0 0 3 4 3 

[»1] 

[ 0 0 3 5 ] C»S , x 1 5 0 d''®tt&N e 'CilS 

$n*cfeo , y > y^-vw 1 2 e^estN vx-g^z 

>^^^7 h 1 56^int^^^^ L'*t 'J 
T 1 2 4tf>I*gfACK:x>i» 1 5 0C-lHl£i*Ne&, 
»J>^'V^1 2 6©J^W*Rtcrsll£8£N r&^ci-.' h 

OieCI&^BiBS <L(D.y.°/C^3n^0SK&i 0'C^> 
+-H41 2 5(C-Ieilil&N s itWCi^T*^ Wt 

tifeScN e ^0l£ifeN r ^^J^^rhbfJlJim^ 
(2) ) (*L£*y#V>i>£LfrVZ h. cox^tc??* 
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* »J f ir 1 2 0 Cti, 12 1, U > ^ * 1 2 

2 4a 0'7 ^.t^'Jtt 'J7 1 2 4 <D5% I 'ftt^ 2 O 

1 0 0 3 6] 
[£*2] 

S> 

[ 0 0 3 7] fc»n+cWr£&lC x>^> I 5 
0© hit i'Te 4:7 * ij* * »J 7 1 2 4 

S«C±Ccm^3H*fe h * * T e I*. 2 ocfv 

J: 0 . mmt S Jb© h 

t*. 2« <3> 4aJ:o* <4> icjrvcMtodn*. 
[ 0 0 3 8] 
[»3] 

r« = rtfx-^_ f 3 > 

Twr** — (4) 

[ 0 0 3 9] fi&fMt«#C CD««t**r 

it. ^i^«ftct>^K^»j^c»*ini3r«fct-p tat*?*, 

^*-HbI 2 SKHtf)?* h.'^Tr &RlttA*3'C 1 0l 
*W i; -CM * aME*HK> h * * T in 2 £ ff Jl 5 1* * COT? & 

<D£*, -fc-frMG 1 *Ci*PSO)*^lii£M2f« h.'U* 

*ffffl *-*MG 1 l^Mi i/TSMW 

£tl6tt9lx*JM r Pin 1 1 2 5*»6B£ 

f*. *-*MG2VM:. 0iK^fs]<L hJU*tiE)Atfl£ 
T**> 6 , * - * MG 2 MMB <t rtff 

jL^MPin 2 i L.*C 'J > f * He 1 2 6 fcfflA 

[ 0 0 4 0] C C t\ SxvX4 .'U^ P m 1 .'U 

£n*x* iU^P e <b y > J^-M* 1 2 6 cc|4J;fr<*n* 
T e imis&N e *Q?frcSfcfoi*n*x* «U*P e <t , 
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Ml^T r£ENSfeN rtfiDSl , Ctein4x*^P 

>HPi'caii5nr^-&x>i»i 5 0^^>tii/}$n 
i i c^$n^^a/c 'J > **** 1 2 6^tti*t* 

ASfifclWjtt. «^ERai=r+l2 8^J:o'fii^ei4^ 
-Hi! tCcfcOS&Sfrial 1 2tc£&3jft, r t u> 
10 *>*jMHr 1 i 4t/rl/tSWl 16.11 8KGi£ 

ti*£!®tt*il 16,11 8tc<cii3ft*IMj£fc:t*y 
ggfii$Sl 16. 1 1 stc& 
idnMAtt. y>**>wi2 6KW;fiStt&ftA 

*M W ^> C <!: tc J: 0 MiMT * C i ^ ^> 0 

[ o o 4 i ] m 5 tcsrftaffla-cit^^+^iB 125© 

N s ItE'C A ^ Tc& . x > Vl^ 1 5 0 <Plsjfe& N 
e i 'J > 1 2 6^I«ilK»N r £tc J: @ 

r*ffu, h^^Tmiiifii^Ns^fwr^^n 

ifBSix^Jl^Pml^BBr*. ^e-^MG2 

^-^MG2ti|fe«<«^ors?)^i/. h^Tin 
2<LK&N r iC!>®-C*to$n6*Six*JU* Pm2 

<£. ^ MG 1 Tl6«r*S3Gx*jM*Pm 1 <L^£- 
^" M G 2 r-H^T -6SSIX <U ^ ^ p nj 2 £ u < r n 
30 ii. *-?MGl r*^©T^^x.t^'Pm 1 
^" M G 2 TT'TfgPI ^Ci iO^C ^ h 0 
1 0 0 4 2] W±, £iMatt;4U*i£B 1 1 0 <cfc» 

Atil^fi 1 1 Ott, C ^ Ufcx>^> 1 5 0^6S5* 

etciii^^^^fwfifeoc. x>-:» i 5o^^ai/5$n 

6^ < MU*Te£@l£»Ne£©Si> *-^M 
Gl^J:0@^i/cli^®3n6®ax4-'U+Pffi 1 
i . *- * M G 2 cc J: 0 tH93t fcim&*Mnt&x 4 
40 ,'b=fPm2i : &l!llBil"r'6Ci^J:*i. MHMAxiJl' 

0. ?£t^J-4^^^?r'» 19 4^^.641 

fcs^cc j: o « ^ «>ff u tz n i coftfE i c i 4» t? * 

My^riJ l 9 4i<:Sx6tiyc:^«:^<,*r' : fc-^MG2 

[ 0 0 4 3 3 eLh©Mfflin , Ctt, 7 * ^ 'J ^ , 
^ 1 2 Of**- 5?MG 1. *-^MG 2. h^^^A^? 
50 T r 1 VC^l/T r 1 6 U£VZX &1toh<Q$L&&& * il 1 
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< i o o % > t Lx^motca n i #aa-c*> 

x^>! 5 0^6ffiA3ft*x*jU*~Pe& 
•J > 1 £ 6 tcffi73T4x*A*P r J: O^T* 

S£«±T*a-'. i»cc 'J > ^-Via 1 2 6 KttttrTftx 
*A*T r £x>i» i 5 0*6EH4i3fe*x**?P 

> 1 50*fetii:*JSft*x*JU*Pefc, y>y*"+<i 
1 2 eccflWjSftfcx***! 3 r tc£i*ft#0>ttft&3 

ivcjsta$n^aim4#*fc^o **. -*:-£mg2<d 

W^fffl'Th^J: C * 0 ft 4*, 7 ? * £ U 4*+ 1 2 0 V 

*©a*a«*±(*s*>5*n«a«>'c*tt < , *- * m 
g i . MG2tcmi*>tcm*m*b#vm&t& i tcm$>x 

ZtCs h^>*:>**T r 1 tt^LT r 1 6©*> 
9 ill (100%) tUtM*\ 

[ o 0 4 4 ] xic % c *> i/fc**«©sbAaA«s i i 

»fJE»ia« (1*1*1*, lOOme 
ec^} tcjSOiSl/iaT^tl*. ^-*>*s*t7$n 
8 0(OSUiMCPU 1 9 01*, ST, >J 
>?**se I 2 6<PEIk&N r &a*fttr«ra£X?T? 

h i a? v ? s i o o > , l' > 1 2 6 ccmmz 

N riiU'/.'l"'< l 4 9cc<J:O1fcti5£ft£Efsfc&0 r ri» 
1 6 4 a OC J: ->*C|ftffi;*ft*T *±**&)Wt>t>* > 

VWSU 3>AP t*i£6it4>& l/T <, A h * * 
<-ra*>*, lisaSSl 16,11 SKtitfr*^* K'U 
!?H£ftfc?rZ>*>&ttt&. T 

>APi';>mii! 2 6<D@S»NriicS"3t'f 
y>^+'-H6l 2 6tciffi^-r^* hA*<pg«1il % ca>& 

S 1 0 4 > a C CT, §gS&fS 116, 118 KfflTJf^ 
» h^^^tiitrrtc, 'J > y^-MI 1 2 6 icfflW-"* 
»h^^^dlt^tt Li>^i-ttl 2 6i*SMj8l 
ffl*>12 8. >1 1 Hd«tO'f^Tl/> 

1 1 4*r/ri./*C«SWri 16,1! 8K»« 
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hJUJ»*«aif n«*. KfMl 1 6. 1 1 8K8A 

WHW-CI*. 1 2 6<D^i£ftN r£7 2>-b 

jl^^jUi<s>^s>APi K'UM^fiT r*i«ffi<S 
fc^T"* v 7^f«0ROM 1 9 0 bteKMU/Tfc*, T 

a titer * a #5>f 3 > a p £ »J > -Ni i 

26®@«ttNr iROMl 90 foKKtel/fc"? y^i 
10 KS-^'T l-*ar*HNlT r *(P«i£#Sir4fc(E<U, 

[ 0 0 4 6] £K\ 1 A ^Ig^HT r U > 

l 2 6 GQIiS&N r <t 'J > jr^-MI l 2 
6Kdrtf -^**4JU^Pr*lf# (Pr = Tr*xN 
r ) 0^ ( ys 1 0 6 ) . Atofcx*;!^ 
Pr ?:ia«iPr e f ittlje-T^ (a^^S 108). 
CC'C, HUPrefii. x>%?>! 5 0*>&a*J:< 
flj*5lfttt x ^ Wl A 4 & C ft J: & 

»<Datcart s n4 feotA o , x > t> > 1 5 o <E$£ti 

20 CC£<7'CK&6ft£<>4>-Cft& 0 Uttfl-CI*, l^ftiPr 
ef <<:»*, fiWT6ia9©»«acc«inSft4#^>h 
Aft^ i n"Cx>^> 1 5 0&i&tt£t\tctBlC*^t» 
I 5 0^^ffl^J3ft4x^^+*|gSEUfc« 
[ 0 0 4 7] 'J > 1 2 6 tcUW-****^ 

FFCtcHO^iS^t- 6i^cc (a?-;7Si 10) . 
+ K^^Tiiic<C1iiO«:gftJET4 (Af?7'S 

112). CC*C, »8*^77^FFClix>^> 
1 5 0^^McC^if6&tf^^^±-r4^«:^J5E^6 
30 7^^r-*>0. +^>-b^Uh.'Ui7Tmct*x>^> l 5 

o ^<©s*f**7 9 y > y^+ai i 2 6 K-ufs* h 

r^>^ 0 Af-^S 1 1 2 -CI*, x>i->> ! 5 O'M&SR 
K*^*5ftV^-^6, +t^^K'^Tinc 
KCttH0a»qtt3ft4. 

[ o 0 4 8] ttc^r, y > ^-vtt i 2 6 ccffi^-r^^ 

x^A+P r^S-^Utrx>*» 1 5O<oeS0*i1»N 
e*tmfeY>l9T e 5 

r^siH), ccc. x>s>> 1 5 o^^tb^r 

40 4x*Jb45Pe«*C[)h e d©?ifeN e icfwtc 
«U4Q»^ 'J>^+"-M*l 2 6icH4*rt , ^»A*A¥ 
P r tx>s>> 1 5 Ofl>aHh A^Te**5J:tfaiglsl 
«»Ne *i«>|SWt*Pr = Pe = Ne*XTe*ife 
4, CMSBfff:n&^4x>£»l SOOIaehAi'T 

4. -ect, «iMri*. ^^<fcosx*^fp 
p « i/ -c x -y i> > i 5 o a*r * 4P r> ^^<d^c 
Tig$i$ft. ^x*Jb* P r<^S:ft^^orx>i/> 

50 «h4r»Te*^aWBGttNe«^0O»«t>i|-&tr 
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[0 04 9] E9ti, xivt>>l SOOSiStfrJW >h£ 
x>^> l 5 OOC^P^iOC-K^^TnT^^r^^ tH 
*l£61Bli x>t>> 1 5 O&9KTOtaWti0ffft&5i 

a6®J: Vjr^a#«48< Ct&XZ&o 5*. x> 10 
*» 1 5 0 fl?2l£5Il6ftfP!«ccJt % h^^Te tmtfk 

C3OTttljfcx*JL?^0dMC 1 -C !^»UC 
3 - C 3 vC&illc* ^ > h <05&$*X>t>> 1 5 

[ 0 0 5 0 ] £ J: 5 K , a 7TT * J- * JU * sWI l> 

1 5 OO^i*** < M4E -So HAtfx* .'U*-TES>fl 20 
»Cl-CliW jr.>^>! 5 0 £31**4 > h A 
1 (h.'^Tel, Ulss&Ne 1 ) 'CiSist'iC ice J: 

mc £ - c 2 fc«fccxc 3 - c 3 rifrettwisfciw > 

h A £ i: O' A 3 tffiST * J: ^ «c . Sj- 4 A *"-^<D 

h chA*Te, lilc&Ne) i/^MPriW 
4?^7'tUi>Oft^»*Ci>V> 1 5 Otf>af£K'U 

[005 i ] cer, tteaA*a*i*-r**<a"CttJSs© 

^aiteafetw > ^ *m*r*itr*t *«ex>v 

^»*>yttofc » »± i/ 1: i/ * ^ ig'&ai* *a» *=> 40 
■c**. bfc*«-»r, c©j:f>Ki(rtiiA*a»-r*ft« 

tt»A±G>&afc1W > h#X*.'U=F-»0 

tc«5, @9*. hd^T e in i ii^lilscSNeiii 
! iiitci:0^^$n^5i$£i J W>h Am » ntf. x>* 
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i 5 oMOAvittftUNx^jirrmifidc^ > ^ 

r*<feS, CCWSftK-fv h*ea«<**i*:£*fc:x>s» 
1 5 0*»6IIttj£n6x*JM r P e©tt^Br^UfcHia 
Pref cc— at £ e 

[0 05 2] x>*»l 5 0^h^?Te*tg^ 
@fi»Ne »2nC PU 1 9 0(*. ± 

i£Ufc3$ (2) «ex>«/ 1 5 0©[aiai*Ne£ft/tr 
x>i» 1 5 O&SttfslfiEfcN e *£ftAt-&C<LKJ: 
♦J . 1 2 5 4>519@?K*tN s * £sfeTZ> 

1 1 6 > o -eur, aasEUfcx>t>> 1 5 

! 2 5G>SK@f£&Nc*. iSSW^v h^^FFCfc 

1 5 0<9«Mfll£fT& 5 < ? 7'S l 3 0 L S 1 
3 4 ) o JdWl-Ctt, H*®»£±. *-^MGl, * 
~-*MG2 4l£Cfx>£» 1 5 0<OSS«tai«:81I^6C'Xr 

u i go^iio^^si^^ixr. *-^mg i <t^e 
- ^ mg 2 cos«J iw* mmic u x&tr? h t ^vc , a 

<!(<: £ 0 4g?n€:iSWfe E F I E C U 1 7 0 tc J: 0 x>*:> 
>i &ooWiW4>iaiB#K:tra*>'tt&®-c**. 

[005 3] *-^MGlfiD»llai m?0>A7V?$l 

3 o > ti, m i i cc«sr 4s*-*mg i w>nwfr-* 

1 8 0 OiiHJfWC P U 1 9 0 ti, S ^>=T-^ia 1 

2 5«30«»Ns*AAT&«!:a&*tfr* i*^!? 
S14())o CCX\ tr*>^9S 1 2 SCOHI^N s 
{±. uv-UMl 39tcj:0^ffi*n^^>^ J ^A 1 2 5 

ff*HT r*^^m^T>t^ (5) «:j:*3*-3fMG 
1 (C- HJU ^tS4>tf Tin ! *€:»ac-CBttr& < *Tv 
7S142), ^ ( 5 > *©aia» 1 01005 

-SiiM^IT %«THsWJiT?* •) . aSSI 3 

»©S«)0^l^6*»fetl«S-aa» 1 WDT r * x x>cc 

[ 0 0 5 4 ] 
[M4] 



[0 05 5] K^t, ^>^>sal 2 5QIslS^^5 & 



50 



-*MG lOSSifte 1 £-*>*"-HA 1 2 5<DIeifefta 
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t''ci>&*>&. 9 i = 4 0 s*^#*r*c£K&a 0 

l/C. ttfflftUBl9 5. 19 6K«fcO, -fc— £MG I 
(OHtS^^.'H 3 4<DUti£Vt|tC&ftT:<,'*«&M u 
1, I v ! ^fetHf i^S^fTW ^ ( ; 7 S 1 4 

(EtB- (^r ^S I 5 0) . Jfe 
•KM*. /kX^5ai<0|^a§»tR<3r>dl6 P qM©S« 

j: Dtf &t>n&. ccr*gg&&£m*^c9t£. 

[ 0 0 5 6 ] 
r/rfll - «fc(« - 120) sin «] [7*1] 

J = L- **<* 1 - ™> L /vl J 

[ 0 0 5 7 ] 2 tt©ttifefft<cXiftG fca. *- * 
MG 1 (Cfettft hJlt»K4filTm 1 **&**6tl*» 
tt©ttttK*fl I d 1 *. I <i i *&XKSt&l&£3lEfeft: 
Kfe I d 1 . I q 1 £4M£*10. aMKWBffilliHIV 
d 1 . Vq 1 £3R&<&«!E£fTtt3 (^f?7S 1 5 
2> . £ri*T©3$ (7) CDttJMHT&l<, 

(8) ©MM tra^orA*. CCC. Ko 

1. Kp 2. Ki !, Ki 2ti, ^MfcT 1 **. cn 
3ft£ 0 fcfc. WEHMttlVd 1. Vq Hi, «tttM 

<g i * ^co^MA i ectewraasa <st < 8 > £2» i 

[ 0 0 5 8 ] 
[8*6] 

*W 1 - J^i- AMI ■> £ AH • dftfl 

K/l = Kpl • Alfl 1- £#S2 • &q\ <*> 

c o o 5 9 ] <e©tit c 5 i/T*io^cwi*s^a*^^ 

& <3tB-=fHBK) «T<tt' (X^^S 1 5 4) % 
SBSKHtl^ -f * i 3 4<eElttirS r *WEV u 1 , V v 

<9> tcjr0*#£ o 
[ 0 0 6 0 ] 
1*7] 

[Urt] gf Iptffl 
[*VlJ h [coe(ei-l2Q) -»n(«l-120)J[f^lJ 

[ i) 0 6 1] Xf£©SflE!W&ll*. ^ 1 ©Kftilltt L 9 1 
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0)h7>^*Tr 1 tti»LT r 6©*->*7(5fiSKJ: 
•j*sn&a>6. <9> KJ:^T#*>fc«EfB4*tt 
tJQc*J:^#h^>^>Tr lfrc>UT r 6©*>B# 

[0 06 2] CCT\ *-JfMCl©hJU^ft^iiTm 
i * ©fre&H 5 *>E! 6 ©MIB Ktetf 6 h A * T m 1 
©ft*&jE£rtil*, Bt;iE0ift©l-A'*iS*1BTml 
* *JR£ £ JVC t ID 5 (DWOWft) J: * K h A * 

It. HJU^fiHHiTm 1 *dijET?**itf, P-?132 
©MNKCBID tttt ^nfc*MB5 1 3 5 iHtBrJ ^ JU 
1 3 4 ccififen^ «»cc J: 0 £ o i u: J: 0 iE(0 

h **** > * 1 2 5 h <t 0 M 1 ©IHMbI 

Sll 9 l(D^>^^?Tr 1 ftl'l/Tr6<rM9iT& 
<>©'C*-6a^6. 131— ? *>*T8W±fc*. Ttt 

t>*> . ^ a * ts^tt t m i tfofw^HttrJbftcsr, * 

tr*|gox^^^>y*iW&tf*. Uftu^^r. I3i i 

\.*'TM>VTtt5C£&Vl*& 9 Ate. hJU*S*tfTm 

2 5©HKAft0 s©?EfL©#l^3W£«:a&ft: 
WC*&^fe. C©t*©lHlffll4>BIl 10>*->MG1 
(O^JiM.'U - *■ ><c J: 0 ?t^C *>£t MX- Z&o 
[0 06 3] *-JrMG2«)S«*yS <H7©X 

r * 1 3 2 > ccoi*"CB 1 2 icfllsW*-*- ^MG 

*atw«Bi8 0©*iiiaicpui9 0«. * 

T. I^V+^M 1 2 5©B<BkN s tSAiA^ < 
7S160) . ^^ft!0S»N5iCS^^C^ 
< 1 0 ) CCJ: D-tf- 1 2 5©Beift9W>£<t*C 
**ftj«a*d«s*ltf!t , r* 1 6 2) o 

ccc, Tgij^Nojti. ffimcwi>-*>&&&£iri 

tcLtKAry-fS I 6 0tA*8nfcf>4 l >H 1 2 
5 CC'©^ N s *C*> 0. At ti^.'U - ? >0£g^fBKsB$ 
felAt r-**. SC ( 1 0 > ©affl©**^© f2ffj t*. 
40 ^>+^Ib 1 2 5©ftiif^w s tmfcSN s i*. s 
= 2 wrxN s [rad/sec] ©BWCA&C 

tcJ:DBWiN a<ct*ii0*iA*3ft4*&, C©ffi0^ 
[ 0 0 6 4] 

50 



http://ww4apdl.ncipi.goop/tjcontentdbenapdl?NOOOO=21&N0400^m 11/3/2005 



Page 1 of 1 



19 

|f<A&-j»ia?<r> 
d<ns<-^ - (Iff) 

[ 0 0 6 5] C 5 UX^s 1 2 5<Dfcfilhigd w 

1 > i££*)*:-fiMG2<D K'U**M*fiiTin2*£g8:^ 
(at i'^S 164), CCf. ^(11) ©ci2 

m$v> n m e j t±. * * »j 1 2 0 wro 

r*W*PCCtt&snfc*->MG 1 kx>>i»l 50 i 
a^6at&W*»©*-*MG 1 #MG 1 t 

*-JrMGl3>»6*fc»tt*-^>h I inetC*-^M 
G 1 ©D — £ 1 3 2CPft7Csfi*doi$ eftGfc&CI*, 

T. ISflK'^il^) tftfl, S U 1 ) V>K&m2 

m<ofH-\t^s 1 2 5 ccfWr * H ^ *<ottt 
ft*, ofc^vc, cn«:* ,J ^tktf*c«-?fcS2Wli, 
C© h .'U ****** £ 'J * ! 2 0 fcfU/TT 'J > ^+ 
il26Wffif4^i^, ft*. ff&hJl'?(*tt 
tt©2fe»Jcc J: 0 U^ftCXMlcctlUr jSMdCcfni 
*>l» 1 5 0©aft#^> KrliKfcN e 

CiW»h 'J>^+ttl 2 6icfMr$'*Hl'*Te 
r ©iMMrtt JWWW £ 4>"? C t K ft So *> £ £ « , 
x> t>> I 5 0 ©&S* 4 > K ^EfeSN e #'J*<? ftil 

1 5 0*^fltEiKttcc**& +>*+H 1 2 

5 © niim& d w s 0 6 ft hi**> . Ktt h * 9 fcH 
0&ft6. 35 ( 1 1 ) ©«iBST3WD**>-M'HI'* 

6 * + > -fe JUT * fc»CCIWE $ n& h * £ "C* * . 
[ 0 0 6 6] 

[»9] 

p 

[0067] C 5 l/C*- >MC2© h ^ffi^iSTm 
S 1 6 6 > , Br#j^fti0<£ft*^ r Kg-^C*-* 

MG2«Desnfte2ft«ti-r* (Af^s i 6 a) . 

Jtttflrtt, *-*MG2fc, *-*MG 1 
4fii«fl>l5I«8«ttt»«rJSv^c^fe, *»fte2i*. 0 2 
= 4 9 rtcj:Ogiffi<*n*. <-lit. *-^MG10*fl 
SM^-^>CCMiM?^^S 1 4 Sftl'l/S 1 56© 
aftJSi|lieC!>»ig^Tft^. *-*MG2©fttl 
^*S*WW3l9 7, 1 9 8^0tr^tiJl (Xf 
?:/S 170). l*£3:te <A^?*S 17 2) teJ:0' 
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«EfS4*faVd2. Va2©»«lfftC- (a??7S 
17 4), P!fc^*g4Hl©i£l£ft*fc (Af^Sl 
76) &frft->C *-3fMG2<0^2<DSgtt@B8l 9 
2© hv>l>**T r 1 1 ftt'OT r 1 6^*>t7$ij 
iimm&&*>. PVM«»«:fTW^ (^r;7S 17 
8) . 

[0 06 6] CCf, *-*MG2*> MU*tS*«Tin 
2 *©1&1 * £ »J > 1 2 6 QHGffiM 

MGS^iflKasrfTft^ci^-c^^a ft*. «fc«* 

•Ci*. *-4fMG2fl>h^^S^fiTm2*01¥W. 

[ 0 0 6 9] 3tfC % x>^> 1 5 OCDBM (07 ©Xr 
-;^S134> ^I'TSWfi. 1 5 Oli, 

20 ttj5Af>^ihr^»iWiftO, Kt4*vh7^5<FFC 

ft^>, JllUWca. EF I ECU 1 7 0*, 
1 & 1 ^^0>tt*«S*fi^>^D ? 16 6©^ 

^Te*tc, @Rjft^Ba@TC»Ne*tcft&i:^aHS 
-S-^OC'-C**. ft*5, _b£UfcJ:^K. x>i»l50 
O!>0|E»Nea*^*MGitCj:&-!f>*"+lHl 2 5© 
N o ©B«)iMCC J: -7*C tf ft t>tl«3^ ^» , x> i» 1 
30 5 0 CDMfll-Cf* - x > 1 5 0 *6 S« K'^Te* 

«^«»K**r & £«itsw <t ft ^ • 

[ 0 0 7 0] C 5 IsfctttJtff ft ^ C ice J: QXHMO) 

ih;^ »4^fl T r * i -C*b 3 a A « h * 
L/C 'J > ^"■rt* 12 6. Sl-rt*BttlSt 116, 11 

40 [007 1 ] C9bfc*>2»l 5 0*6U*«tl*» 

ft*>nr<r > ^ i « tc . Bi^j* a nx i * fc r ^ * /u-^ 

6 4 ©8iAfi#'h£ ftfi<t ft -7 fc t Zt£\t, m?<Ot JU 

^xwi-^^rtt, a^v7S i oawMfP r 

«HNftP ref J:»)*S<r»&*«W*. C©J:^^» 

« nfci * Wttiai 1 3 o o>mwc p u i 9 o 

WeO (X^^^S 1 20) o JSM»** h75f^FFC 
50 *HB04>£*K<*. h©^iW6J?u**»4^^ 
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^7^F FCKftl -? &£ft(C (Afy7S 
12 2), ^*>£CK{|iO£*:? hT* <A^?7*S 
1 2 4) o -H. $5f4*7* W=?9* FC#tiie»e& 

26> 0 

[ 0 0 7 2]* Ur . x> £?> 1 5 0 eBttBGKN e 
* £ t) 0 > £ C (CS-^^-C * * > -fe^ h jU * T m c &|R 

t*x>s» l 5 00[>i©A^25iatctfcffl"r4^5*C*»J . 

1 5 0<D@S»N e *«M* * ^^B*^6©^mB#&1 

! 9 0l)tCggBUrft5*. X>*»1 5G4>S8B5& 
N e *^&®K»N e ftlfitW -6 <t*K*7 •? >* 

[0 07 3] C ^l/t+ + >-bil»h*^Tmc*Wt , S' 

S» 1 5 04>MJ*lTtt9 (Ar;^S 1 3 0StC*L/S 
134) o 

[ 0 0 7 4] Sttrtr * hMT^t>n*K5C0x>t>> l 5 

MG2<DK'U*Tin2*i<£tfy >^*"-Mtl 2 6^ffi?} 
h * T r C^ffcCC'liTCP— ffl|£B 1 4 fc^T. 

4aWKft3n*&. $*f4* ^7^F f ctcfi i #s 
ni>tmctto> $ c^H o *>*!S5e s nrx> *> > 

1 5 0^<D$&4$'*7 ? * ZtX&o C4>&*. x>S>> 1 

h. C<Dt*. x>*»l 5QI2jtl"iBSn*ttB6tt 
x>*»l 5 0G>MU*T eO&ftl*, ^**y 
1 2 0 ^ftl/Xlf >**Hb 1 2 5©U^I»N s<D& 

\t£lsXmt>t\Z#>b, 1 2 5«:Sfl@Kttt 

Q>V>V>?lm 1 OXffcl*. *-*MG20K'U*Tm2 
©*(fc*urW3n&a>6. *-*MG2<DhA*Ti!i 
2fc" s JW±jWb"M>. fcfc. ?n^^'H6 4/>^ 

c©h*^S4MiT r * tC J: 0 £ MG 2<Z> h 



2> 4WW1 0-248 114 

2? 

2<0 K'U2?Tm2tt:, T^-fe.'U^^ 1 6 4^R¥ttdn 

fcftlftjcBat-r*. co^scc, *-*mg i^*-* 

MG24>3:ffc*. x>s» l 5 0G>h**T e«5*(fctc 

i 2 scc-^lSN s ©Sfktcj: o-cifi: 

ffcT£fc«>iCjg *-^MG£^hJU^?l^iiT 
in 2 *©art«: ttv-b^h.'^Tmc ftMl/fttttt 
«. @*«»-C5W J: . "J > +ia 1 2 6 « h iU 

(Li a o . y > w-rti 1 z e ki<x«mum i 1 6 . 

[ 0 0 7 5 ] UlZm tfc&foftV&ft&ft&M 1 1 0 

< x l 5 0 £:3)3?<»J: < MET* & * td 
ti. x>s» 1 5 0^^^-; \>?Z>iPh. 

h"CX>t>> 1 5 O^igiif ACi/^rjr 

me) -$r^-^MG2^6tiii^l/r 'J>m*l 2 6 
SU^WflSIMa 116. 11 8CC^:i;f#^ h .'U^^s 

com 0 ^f&£ c*: < r Z> c £ ^r- & Z> • 
[ o 0 7 6] n te, sanw-cii, r o m i 9 o b 

ISlS^^fc^ ^cc J: *3 + + >-b.'U h^^Tmc 
[ 0 0 7 7] ^<r*^®J|I2a)*ElfiW©«Ati4*3lftfi 

1 1 ob ti, ^ i *te«®sa*tB*«B 1 1 o tm-v> 

ffi^j^s i i o bce>«MSW> ^ i WM&o>lblJlhj}&. 
81 1 0©*WltH— ©KI«cl*BI— ©I»*I1U, * 
40 OUznt^MTd. wfe. Witbtti^MQBlftfWKD 

[ 0 078]$ 2|UftflK>W7ttABB 1 1 0 B©*» 

i 8 o s**t?r h v >v b i 5 uipgTKT ^> 

C©*-*>##fT ^n^i, H8DttBl 8 OCC'SUISPC 
PU19 0C*. ST, BKafcB-CBWtrfcBTOhJU 
^^JiMA-^^CC'A^ i'^S l 0 O^^UXf 1 

50 ^?>AP4W3t/{^^^S£00, S20 
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(13) «KW1 0-2 4 8 1 ! 4 

23 24 

2). 0 ^1 2 6<£K'U£li4HlT r*£«£ *- »MG 1 CO h JU t? Tm 1 «f3G £T&S>ti. 

L/C (Af ^S20 4) . U>?¥-Hil 2 6KffiA MG 1 *7 »J -ItthCLK. J: O^l^-He 1 2 5*7 

^^x^.'lf'Pr^U (Ar^S206) , If U-£U x>i» 1 5 0®Ss*4*7 ? h«#W h't^gl* 
#Sftfcx***-p r&MtfP r efittWW« 1 S5«c«»0, MV^-V-Sal £ Stcfii 

£ ( *r ? 7'S 2 0 8), *fc»-c*&. 

[0 07 9 ] XJM^PrsMMP r e f JgLhe&ftCC [0 08 3 ] CO*:-*MG 1 £7 y-tCT** 

{Af^'SS 1 2 > , !H 1 *te«£MW>*£teJ:0 WCtt, x>£*> 1 5 OCDH^Ne 
jL>y>i5 0®B«EICBeNe*<LaSh. , U^Te* 10 *Ct±L/fc, HPfe, ■=£— £MG 1 U —UL1T2>$ 4 
ttgfttti:(^77S2l4} . -fr>*+Hl25 =*«£x>s>>l5 0aWt±#oT1>' 

0>S«ElK«t«:^C <2> €ffl^Tgt»t6 (*r*7S >=THis I 2 5CC41ft##*S < ftOWM4tft«A0 

2 16). < 0'C*flfil*B!8&<><D£U aKM"* &<t h**SE 

[ 0 0 8 0 ] -77, r tfWBP r e f ffc# 'J > 9*F+H 1 2 6KtfiA<*n*C US ^^6. x> 

tfcfctt, KHft? t7$£rFFC*40-Cft**>S3fr V>l5 0***«3ttW±« s ^ttl*>-/4>ytU 1 * 

*«ffiL> (^^S220) . h7**TF -JMGliSCWaKK****^^*. x>^>l 

C«caiftSK«4Wc (Af ;-7*S222) . sal 2 5fl>@ia»N o^aa@*K*N s * 

r/jrCCCttOfc-fc? H/ (Af?7'S224) . x>*> >^iorx>t»l 5 OOStHkN e^OMftta 
> 1 5O0SaHtHfcNe*KJfc*ar» a cattC 1 . C2 20 cn*^ * 7*£ l/*CR OM 1 9 0 btCSBtftU. 

{^ ? 7S225) 9 CCC-HHC 1, C2 iaNc*tC0^^4ft»l't:. "=6— £MG 1 * 

ccoc >T Itfl&r 6. Af ;7"S2 2 0 -Cigt** ^7 7 ij - * * -f 5 > i«e «S? **>*>*C cpfigH 

5*TFC*M8l tWr3hfc^*«tt, *0>5rC* fiC 1 i OTaSttre*****, >MG 1 *7C©*Wai 

^»M>h« (^y«228). KRT* 4 * > ^tC*|^T 0 > ? CO&bmmc 2 

[0 0 8 i] *or, aweufcsii^W'r^-jfMG £UcassH , r*©r*>&. 

1. *-*MG2toJ:^^>l 5 0«MH««t* [0 08 4] *2*ift«®«i*tBASIB 1 1 0<C4*t*r 

0 (^r?7S£30) . cn^»©H. SrH*-; K *fT**n&Bra>x>5» 1 5 0<D h**T 
MG24>WSH*. * + >%JH>JU*Tmc*ltO&l/fc e. *-^MG 1 <D h Jb^Tm 1 , *-*MG2©MU 
<t 1 2 * MG 2<0»^- ^ >tm-<0)l 5 T m 2 XX* 'J > 1 2 6 ^WA ^n* * ' u * 
-?>KJ: -?*Ctftft>n. x>*» 1 5 C0*Hl)i*. i 30 Tr <C^ffcCP&«>-0*£l3 1 7 tC^To 13b*T*J: ^ 
l*tiS««OTtyfciWaii|pl— "Cab*. Ofc^o'C, * tel. ^^MGlOK'^Tmllt B»iA*nTl-fc 
-5rMG2«WWWix>t>L/ 1 5 OCDlMffllCil^^flMft T^*^^ 1 6 4^«?*SnT*-6y«HSSN e 

«*. cc««r*. *^6wu«ti*a«c i (cffi^^*^^>^c«io 

[0 08 2] *2-*\AO\<D%m\t. mi 6icm^i> <t^n, HiiC2tcti^r^^ y 5 >^f'7co-y->+"-V' 

*-»MGi©MfisiJi'-^>K:j:*Jtfjat>n&. m ss^BaBWfcNs+re*******^*-?^ 
* > ;o^i $ n h t . Mttiss i 8 o oc*jaic p u i 9 fcn&«c *<:m $ , c oraec . x > i 5 0 

Otit *1>>4?C^2-^0!««iCl iC2 4©W © T eOftXTft*!. -tfl>SMl«, ^>*^ial 

lCA**«^«:»£r « (Af;-7S240) . 2 5«ca«t*n*^, »J> **+*l2 6^ttffl»S 

^C^2-xoWiSC 1 iC2<k«W«c/j:^i*tCi*, til n<t<r». ttfc. *-^MG2<^)h .'U^Tin2ii. 

1 1 ©t-^MG iaytU$*~*><0**'7'7S 140 40 MG lOhil'^lRffctT^'feJU^^H 6 4<Dttiifi^ 

l^S2 5 6««Sl«r?Td^. ^■?>^C3^2o®HH [0085] W±3^ L<tc& ^Jfe^Sa Affi A 

C 1 tC2tCDWcab*t*fc:t*, ^-^MGIC-K'U ffig 1 1 0 B«CJ:n«, x>'-»l 50^OSrI4*? h 

^il^HTinl *ccii0«:i&^or^^^7S244^ 7>stt^*?nA:i*u:i±> x>*»! 5 0(Z>Hft»Necc 

C*l/S2 5 6«ftiS«f^^ 0 CC'C. 2-^xoaaCl ^c»r^S^5r^^>^C@^ttNeCCS^c»X^* 

iC 2t*, Bl 1 h A^lttDJU-^>OX^ 9 2 &8$H©B»*- *MG 1 *<a? y-il/Wft«l 1 2 

2 5x^$n^*>«>r*^D, x>^>i5C"N^f4 s^^y-tcr^cicc^o, x>^>i5 0©«f4^ 

o>*>? h*ramur^^*-^MG10C.hiU^Tml* HWWhJb^WMr^^-V*!! 2 5tc^MU. U > 

<l 0 t r * * * 5 > 9 1 . 7t<0#miZ W? $ 4 5 > y t ?*~ HiB 1 2 6 K ffi A £ ft ^^>*Pj5±T& C t * 
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x>i>> 1 5 O^OC-SRWfc* * hfrhs %i 
4UE)Sl*jU&f< -f > h t'i>i» 1 5 0 &i£lsTac t 

[ 0 0 8 6] *#fcBQ*3«0*ft^ltottAtt 

si i occcoturiMrr*. M3*te«a>«ttJdtfj£ 

g 1 10CM1 SEMtoSWjffiAaW 1 1 0 £[5J-G> 
ffl^Sl 10Cfl>3M4>»BW^ ftto. VffOttl* 

[ 0 0 8 7] 9 3 JUkMeNftttMttB 1 1 0 C<Dft& 

mm 1 8 o*sftttr& t jtPHfau*. b i b icwss*& 

cQ*~*>*4HTsn*&. WMSBl 8 O4M0C 
PU19 0I*. *"3\ »l«MfrCl«IOfcB7©MU 
* IflflJjU -j:** S 1 0 00**0 AT 9*7$ 1 
0 8 ©Af 9 3 0 0 -tCC- 1/S308O 

[ 0 0 8 8] AT? 7S 3 0 8 fx^^fP raMMP 

W&V^&lC «fc 0 x > l 5 04>5BBfclkNe*£ 
eah.'bfTe*i4S»IU (at ^S3l4) t f 
>*~ He ! 2 5©a«lElia»*25 < 2 > 4«H'*CSWT 

[ 0 0 8 9] x^;^P rtfRlBP r e f *?§<D 
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